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DRAFT CHAPTER 584: Proposed Dioxin Limits
‘Presentation in Opposition by NRCM

Ron Kreisman, General Counsel, NRCM -

My name is Ron Kreisman. I am the general counsel
'at the Natural Resourgeé Council of Maine. It is good to
finally have a chance to be before you. This issue has been
played out in the press and we are anxious to have an
opportunity to present our opinions on this to you. We
anticipate that our presentation will take about three
hours. We’ve talked with other people we’ve been able to
contact over the past several weeks, including the Pencbscot
Indian Nation which will follow us, and it appears this
schedule will be compatible with the needs of the rest of
the audience, at least as we know it today. I am going to
make an opening presentation, which I expect to last 20-30
‘minutes. Then we are going to present six testifiers on
various topics which I will outline. '
After the case you heard yesterday by the paper
industry, I would imagine that you are honestly wondering
and searching why anybne would oppose this rule. This is
a tough case. I want to say that very clearly to you.
The claims they made, at least on one level, are very
reasonable. They’ve made goocd arguments. There are serious
dollars at stake. We take those issues very seriously and
have not entered this lightly. .I want to share with you.
that since we learned at the end of July of the proposal by
the Commissioner to go forward with'this, we have--in a way
that I frankly can’t remember another matter that I’ve been
involved in in my eight years in the Council--agonized over
this and come back to it in many different ways. We have
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gone through a hard soulsearching process as to what we

‘should do on this, knowing the potential impacts to the

mills, knowing how the Natural Resources Council at least
would be labeled as unreasonable, as dogmatic, as imﬁatient,
as not sensitive to some very clear needs from the paper
industry. We knew the resources that the industry would
bring to this hearing, which you saw yesterday. Frankly, we
knew of the tremendous political pressure to get this rule
through that we’ve seen manifest itself in different ways.

So for all those reasons, we Kept asking ourselves
whether we could and should just walk away from this
because, if this is really just an interim rule, if it would
really just last two years, and if we would just wait and
have a safe day now and for the next two years, there really
isn’t a lot of reason to be here and to spend an enormous
amount of résources-—your resources and everyone else’s.

And so to reach our decision to be here today we asked
ourselves a series of questions and we Kept re-asking these
questions. In order to present our case to you and give you
an outline of what we think the testimony will show, I want
to take you through the kinds of questions we have been
asking ourselves as to why we should be here.

First, we locked at the title of this rule as an
interim rule and we asked ourselves: how long will this
rule really last? More specifically, how long would the
effects of this rule really last? What are we really
talking about here? Will the effects of a 30 ppqg end-of-
the-pipe that you’ve heard about,-or the 0.5 ppg in the
water, really just be for two years, as you’ve heard the
paper %pdustry say; and then, whatever happens in the EPA
re-assessment would go right in? Or will the rule really
last for a lot longer than that, reasonably, based on the
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calculation? You’ve heard me say in our August hearing that
we think the effects of this rule will last at least five to
. seven years. ‘ ' ' .

What I want to do to tell you how we fhought aboﬁt our
first question is to walk you through my thinking on that,
so you don’t just hear this as a conclusory assertion but so
you really understand, and hopefully agree, that when you
are thinking about the impacts of this rule, you are not
thinking in a two-year time context but in about a seven-
year time context. You’ll notice that the paper industry
has been very careful not to walk -you through the kind of
analysis that I think is necessary.

You heard from Commissioner Marriott yesterday, you
heard from EPA, that we are really talking about two sets of
licenses; we are not just talking about a federal license,
we are not just talking about a state license, we are
talking.about both. And so I‘ve outlined, at Tab 1, how we
think implementation of a 0.5 ppqg standard would impact
federal licenses and how it would impact state licenses.

The top of the page talks about what happené if the Boérd
adopts;"for federal iicenses, a 0.5 ppg standard--how iong
will it last? The answer that I am suggesting is that it
will last at least until 1998 and probably until the next
century. Here is why.

There are two ways that the federal government, under .
the National Pollution Discharge Elimination Permit System
[NPDES] would incorporate this 0.5 into their licenses.
First, if you adopt a 0.5 standard, they could issue new
licenses to the mills. Because the mills have all appealed
their licenses, EPA could pull those licenses right now and
simply issue a new license. If they issued a new license
at a 0.5 standard, the licenses would have a five-year

-t
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effect, until 1998. What I then go on to say--and I think
it’s a very important point--even if a new, more restrictive
dioxin water quality standard were to be promulgated by EPA
during the term 6f'that_license—fin other words, before
1998--it is extremely difficult (and I think EPA will tell
you the same thing; they’ve certainly said it to me) to re-
open federal licenses without the agreement of the licensee.
So essentially you have to presume you are going to be stuck
with the number until 1998 and the effects of that in terms
of discharges.

I then go on to note that, giveh delays in re-issuing
federal licenses-~-frequently two years--we could see a post-
re-assessment dioxin water qﬁality standard not go in until
the year 2000. And even if it was timelyvissued in 1998,
there could be a compliance schedule, just like you see
right now, for three years to come into compliance. I am
not saying there would, but certainly no one has said there
wouldn’t-=which would extend the period of time another '
three years when the 0.5 could be in effect. Then there
is the possibility of litigation, which has happened in
innumerable instances with the paper induétry'and’the dioxin
standard. Even if EPA chose instead to modify their
existing permits, substituting 0.5, because licenses are
under appeal right now, the appeal period would cause these
licenses to start again. So therefore you are going to be
on the exact same schedule as if a new license were to be
issued in 1993. In sum, at the federal level, you are '
locking until 1998 with almost certainty and very likely,
given the history of dioxin regulation, significantly
beyond that.

But there are still state licenses. You have control
of state 1icenses,' Are we really on the same decade-long
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schedule when we are talking about state licenses? Fbr

-~ that, I’d like you to look at the next page under Tab 1.

i

-~: If the Board adopts 0.5, how long would it last under state

licenses? Is it really the two-year perlod the paper

. industry is talking about?..

The answer I suggest again is, at least until'1998, but

.. for a different set of circumstances, and possibly until the
- next century. I provide two reasons for that. One is very

matter-of-fact and I call it the "honest" answer:
politically and practically, once. the paper industry obtains
federal licenses that last until at least 1998 with a 0.5
standard, we are kidding ourselves to think the state would
do anything different. I just don’t believe it is going to
work that way and I think you’d be very hard-pressed to find
a rationale to say that it would. But there is a more

“detailed answer.

If this rule is adopted, DEP will issue new kraft mill
licenses, which all have either expired as of now or will
expire early in 1993. They will issue new licenses with
theko.s.standard. They will give the mills a five-year
schedule. Assume, though, that the language of the proposed
dioxin rule is changed from what it is now to open it up
more than is possible now. So you require that all new
kraft mill licenses have re-openers in them, so that if a
new dioxin standard is enacted by EPA, it can be inserted

once the EPA re-assessment is completed and before the

expiration of the license. Assume further the proposed rule -

is further changed to require DEP to present the BEFP with a
new proposed dioxin water quality standard based on the
findings of the EPA re-assessment no later than six months
(just to pick a date) after the completion of that re-

assessment.

-t

-
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If you go through the timeline and yoﬁ'assume that the
EPA re-assessment is out in September-—which we are not sure
of and the paper industry told you several times yesterday
they don’t think is even going to happen--BEP would not even
have a new rule proposed to it until March of 1994. If the
rulemaking is controversial, there are delays, and at best,
under the most expedited schedule imaginable, the new
standard is rolled into kraft mill licenses by the end of
1994, substituting for the 0.5. And then a three-year
compliance schedule takes you until 1998. And then, if it
is a restrictive standard, the paper industry will sue--as
happened in 1990 in this state, as happened in Washington,
as Dan Boxer just explained to you, to overturn the 0.013
there. So that will cause another éighteen months’ delay.
Realistically, again, if you adopt this standard, even under
the most helghtened schedule, you are. looklng at around the
year 2000. That’s how we answered the first questlon°
how long will this rule practically last-—looklng beyond
the words of a two-year interim rule? '

We then moved on to the next question: what exactly'
does this rule say about the levels of dioxin that will be
discharged during thls flve-seven-elght—year process,
because if the levels aren’t a 51gn1f1cant problem, who
really cares how long the rule will last? The rule really
says two things and you got at it in your questioning of
several people, including Commissioner Marriott. At best,
under the rule, discharge levels will stay at the status
quo. I say "at best" because the data that DEP submitted to
you yesterday shows all the mills are discharging under the
30 ppg/0.5 standard. So what we know is that this rule was
designdd to essentially enshrine the status quo. That was
the purpose of it. And SO we can assume that, at best, what
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. will happen is that discharge levels will Stay right there.

s That’s why the paper industry likeslthe rule. That is the

understanding of the Commissioner’s office. It is to kéep

things where they are. . It will not require any changes-in

processes to bring down dioxin levels. .

. If that’s what the rule will do at best, what w111 it
do at worst? Legally--and I think it is important to talk
legally, if nothing else, because that’s what I’m paid to
do--if the mills use the rights that are afforded to them
under the license, based on the data handed out by DEP
yesterday, six of the seven mills could substantially
increase over current levels. There is one mill at Lincoln

‘where there appears to be only one data point from 1988.
You heard testimony yesterday--and Mr. Bonsey elicited that
testimony from several people--that said they wouldn’t
increase discharges because they are not going to play
around with the system, it’s not in their interest and
things like that. That may be true, it may be false.’

Frankly, I haven’t the technical background nor,
respectfully, do I think any members of the Board have the
technical background to know whether that would occur or
not. But as a legal rule-setting situation, you are
granting them the right to substantially increase their
discharge. Commissioner Marriott yesterday'said-that the
rule is not intended to allow any more discharge than the
current level. I take him at his word; I know that isn’t
the intent. But legally it allows, at least for six out of
the seven mills, a substantial possible increase.

The third question we asked ourselves: what are the

dioxin levels currently in fish? In other words, if at best

the/rule enshrines the current discharge levels, shouldn’t

we be looking at the fish to see if it is a problem--looking-
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at the fish that people will be eating at these levels for
the next five-sevenéeight years? vaiously, if we concluded
that the levels of dioxin in the fish were not a public
health threat, the five-to-seven-year problem wouldn’t
concern us. So we focused on the levels in fish right now.

To do this, we looked at last year’s fish data dbne by
" DEP in their monitoring brogfam and we made best guesses as
to what the levels would be in the future. Fortunately,
last week and this week we were able to get the data that is
coming out this year as to what the fish levels actually
were. That information will be presented to you. In fact,
you will note that in several areas the levels are not going
down. The dioxin levels have actually gone up above fish
advisory levels. With these calculations, we then knew what
levels it was reasonable to expect would be in each fish
that people would be eating.

We then looked at what the levels in the fish could be,
if the legal limits were taken advantage of. We calculated
the legzal limits. We used a'reasonable-bioaccumulation‘
factor. Then you can calculate what.wéuld be expected to be
in the fish. Knowing what we expected.tdibé in the fish and
what could be in the fish, we turned to the potential health
effects over the next five-to-seven years. We had to ask
ourselves, .first: how much fish are.people'eating or would
they reasonably be ekpected;to eat if the fish advisories
were lifted and they were told that the waters were safe?

For that we contacted Dr. Barbara Knuth, whom we had
retained after a nationwide search a year earlier to assess
for us the ChemRisk study and what reasonable fish
consumption rates were in Maine as compared to other states.
You wiYl hear her testimony. In our search to answer that
question, we re-affirmed that significént segments of the
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Maine population are eating fish fairly frequently, and that
there were large statistical/methodological problems with
the ChemRisk study.. We also re-acéuainted ourselves with
" the knowledge that when that study was done, Cbmmissioner
Marriott and Steve Groves asked for it to be peer-reviewed
by two nationally known outside experts, one at EPA and one
at the University of Michigan. Although it wasn’t mentioned
to you by the DEP yesterday, the results of that peer review
were not heartening in terms of the adequacy qf the ChemRisk
study. '
So knowing how much is in the fish, how much could be
in the fish, and how much people were consuming, we were
able to then ask the next question, really the ultimate
question: is there a health concern over the next decade,
or slightly less, from eating reasonable amounts of fish
currently in the rivers or'possibly under the proposed rule?
Again, if the answer was negative, we would walk away from
this hearing. ' - :

How did we go about answering that question? First we
contacted people very much involved in the re-assessment
in whom we had faith. These people were either authors of
chapters for the re-assessment or they had been asked by. EPA
to review the re-assessment. .We laid out the fish levels to
these people and the time frame. What we heard back was
disquieting. We heard back predominantly that, over five~
to-seven years (not over a 70-year exposure period for
cancer), subtle reproductive and de#elopmental effects of
dioxin could be expected to occur. These effects would be
related to fish consumption over a short time frame, as I
mentioned, and not over a 70-year exposure period. We
learned about the increased risk that all modest fish

consumers would bear from eating fish, even at current

»
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levels and not a probabilistic formula of 1-in-100,000 or
1-in-1,000,000. - o

We also learned that when we were thinking about this-
whole subject we had to look at the background levels of
dioxin that each of us bears in our bodies and that is
certainly borne by modest fish consumeré- Frankly, we were
startled by what we learned about the background body
burdens that each of us carries and the doses that each of
us is taking in every day from foods, from other sources.
We will preéent testimony on that. None of those
assumptions about background body burdens that we all bear,
or the doses of dioxin that we take in--not counting the
fish--were discussed by the paper industry yesterday.
In all the toxicological modeling that they did for you, the
assumption was that the only source of dioxin that was going
into your body, or was there, was coming in from the fish.
That predicated all their theories on what kind of dose

‘'you are getting. A very different assumption, we think,

reflects the real world. »

Finally, we found out that there was a very different
toxicological approach, besides the dose approach that you
heard yesterday from the paper industry, which was actively
being discussed. What we heard back from these people was
confirmed by what we were reading from EPA. I would ask you
to turn to Tab 2. You’ll see an article from the Wall
Street Journal of October 16, 1992, titled "Dioxin’s Health
Risk May Be Greater Than Believed, EPA Memd Indicates."
That memo I will get to shortly. The second paragraph:

- "Erich Bretthauer, an assistant agency administrator,
told EPA chief William Reilly in a memo [a memo following
the re‘assessment you’ve heard about] that evidence
indicates dioxin, a ubiquitéus industrial byproduct, may
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_have reproductive, behavioral and immune-systen effects on

humans at concentrations close to levels in fhe general -

. environment. Dioxin already has been linked to cancer.
-The panel, consisting primarily of academic scientists,

has been looking at dioxin as part of the EPA’s reassessment’

of the chemical."

We got that memo that went to Rellly from Erich
Bretthauer. I would invite you to read it. It’s not a memo
from the popular press. I would invite you to turn to page
2, where there is a checkmark, where Mr. Bretthauer is
talking about his interpretation of salient features of the
- discussion, including the faét.that ncertain non-cancer
effects, including changes in endocrine function associated

with reproductive function in animals and humans, behavioral

effects in offspring of exposed animals, and changes in
immune function in animals have been demonstrated. Some
data suggest that these effects may be occurring in people
at body bﬁrden levels that can result from exposures at,
or near, current background." ) ' .
Finally, I have included an article in the Env1ronment
Reporter in which Bill Farland--the same Blll Farland that
Dan Boxer quoted yesterday as saying workshop part1c1nants
should refrain from predicting results--went on to talk:
about such things as "...scientists at recent meetings
reported a host of non-carcinogenic effects at very low dose
leveisf-near background le&els--as well as the_ability of
dioxin to cause cancer in humans at>high doses." On the
next page, the article goes on: "Farland countered
[countering an argument by someone at the National Council
of Paper Industries] that the revised studies show that ’‘we
have’/to be very cautious about any additions of dioxin to
the environment. We must be very concerned about these
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high background levels of dioxin and what théy may mean for
human health.’" '

We were further disquieted by the continuing evidence
which was not, as we found, scattered, anecdotal, and
uneven, but furthering consensus about much more concerns
about other impacts of dioxin also. The expert conclusion
we were hearing was that modest consumption of dioxin-
contaminated fiSh at current levels would, at best,
perpetuate and, at worst, could exacerbate dioxin body
levels that were already high enough to be a significant
public health concern when lboking at developmental and
reproductive effects over the short term;

We also learned--and you heard it yesterday and there
is no way to dance about it--that EPA, from a regulatory
point of view, has completely abandoned the field for now to
the states. It has made the situation for boards like yours
and organizations like ours very difficult. There is no
other way of saying it. EPA made a decision in January of
1990, before the re-assessment, that they would allow a .
range of values for the states. And they have held to that
decision, notwithstanding what we think is fairly over-

. whelming scientific evidence to the contrary. I can only

tell you that, in amendments to the Clean Water Act being

. sponsored by a huge consortium of municipal and environ-

mental groups and others, there are major provisions to make
EPA water quality standards mandatory on the states.
Finally, we asked ourselves the question I have to ask
myself as a lawyer: what does the law say? what does the
law say that you have to apply? That law is found at Tab 4.
You will see a paragraph that says: "The board may
substiéute site-specific criteria or alternative statewide
criteria for the criteria established in paragraph A



DEP/BWQC/Ch.584 11.06.92 Vol.III/13:

[paragraph A being EPA criteria] only upon a finding that

the site-specific criteria or alternative statewide criteria

. are based on sound scientific ratibna;e [and you’ve heard
that phrase but you really didn’t hear discussion yesterday
of the other part of that test that has to be met] and are
_protective of the most sensitive designated uses of the -
water body, including, but not limited to, human consumption
of fish...™ You cannot enact a standard that you do not
find to be protective of human consumption of fish.

That.chain of reasoning is what brought us to you today
and what will inform our discussion. We concluded that we
need to keep that 0.013 in the federal licenses in order to
frankly drive ‘down further the levels of dioxin, notwith-
standing the very substantial improvements the paper »
industry has made to date, for which they'should be
publicly applauded. .

Before'outlining specifically what our witnesses are
going to say, I’d like to talk about three other itenms.
First, what is-happening'in other states? You heard a lot
of testimony yesterday and I’d like to give you a somewhat
different slant on that. It is unquestionably true that
there are a number of states that have adopted a weaker .
standard. It roughly breaks down as half and half, although
I think slightly more states have adopted a weaker standard
than-0.5. I’d like you to note where those states are
located; for the most part: Alabama, Arkansas, Georgia,
Louisiana, Mississippi, South Carolina, Tennessee, Texas,
Virginia. They are states--without‘wanting to disparage
anyone or any place--which Maine does not usually align
itself with in terms of its environmental tradition. So
certainly there are a number of states with a number of
paper mills that have adopted a weaker standard, but there

4’,
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are also a number of states that have not. For instance, .
Michigan, Minnescta, Montana, Oregon, PennsYlvahia,

' Wisconsin. Idaho, from our understanding, had an EPA limit

imposed on it. Finally, California.

I’d 1like to spend a couple of minutes talking about
California and then what happened in North Carolina earlier
this year. I would note that these states have faced
exactly the same thing that you are facing. I know that
from abundant articles in the popular press, from talking
to colleagues in those states. You remember Dan Boxer
yesterday saying we really shouldn’t look at California
because California has mills that just dump into the ocean.
You have a huge amount of dilution, it’s not a problem.

I’'d like you to turn to Tab 3. What you are going to
see is potentially the most interesting document in this
array of documents that you will have seen over the last
couple of days. That document is a joint letter from
Louisiana-Pacific Corporation, located on the ccean in
Samoa, California, and something called the Surfrider
Foundation, which has a chief legal counsel by whom I am
humbled, because the enforcement agreement that was
negotiated between the Surfrider.Foﬁndation and Louisiana-

Pacific Corporation, as indicated here, makes it "the first
- pulp mill in the United States to produce market kraft

bleached pulp continuously without any chlorine chemistry.
The production of absolutely chlorine-free pulp would
eliminate the discharge of chlorinated dioxins and
furans..." So, as for California having weaker standards,
that is the result.

I’'d like to also tell you about happened in North
Caroliha this spring. North Carolina is a state surrounded
by states that have a weaker standard. From what I
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_understand, for the second time North Carolina was L
confronted by efforts like efforts here to weaken their’
water quality standard, acting as an outlyer in the South.

' North Carolina took testimony from, among others, Dr. Ellen .

_Silbergeld, one of our witnesses here, took testimony from
-.one of the principal EPA toxicologists involved in the re-
assessnment, br..Linda_Birnbaﬁm. ' And North Carclina decided
not to change their water quality standard. They have five
mills in that state. . B

The second point I’d like to talk about is that Dan

Boxer made mention yesterday that he'simply couldn’t
~understand why everyone was objecting now to this rule-
making when no one objected to the 30 ppgq standard when it
went into state licenses and lasted up until June 1993. 1I’‘d
like to suggest a couple of simple answers, focusing on the
fact that there were EPA pérmits at that time--that were
issued, about to be issued, in effect, about to be in
effecf, in the offing--in which_they were enforcing a 0.013
standard. With limited resources and with an EPA permit in
place governing the playing field, there was no need to go
after the state licénses and engender'the type of proceeding
that has now been engenderéd, if it could be avoided.

One last comment before talking about our presentation.

You are going to hear from Dr. Claude Hughes, who could not
resist talking about Dan Bpxer's 55-gallon-drum analogy.

We are so tired of that analogy as a way to describe and
potentially dupe lay people as to the impacts of dioxin..

I would urge. you to listen Very carefully to what he has
to say about that. _

Let me now talk about our presentation.' our

preséntation is going to follow the guestions that I
presented to you. First, Peter Washburn, staff scientis;
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at the Natural Resources Council, with a master’s degree in
environmental toxicology, deeply involved in the testing
that has gone on on Maine rivers, is going to present to you
data showing the levels of dioxin in Maine fish now.
Following him, Dr. Peter deFur, senior scientist at the
Environmental Defense Fund, will have a short discussion
about bioaccumulation rates, which will then allow you and
us to calculate what potentially could be in the fish if the
legal limits allowed in this rule were fully utilized.
Following that, Dr. Barbara Knuth, whom I‘’ve mentioned, will
discuss fish consumption data. From those three, you will
know how much is in the fish, how much could be in the fish,
what are people expected to consume. Then Thomas Webster,
researcher at the Center for the Study of Biological Systems
at Queens College, will discuss with you the data that
exists nationally and internationally on the levels of
dioxin in our bodies and the dose we are taking in. Mr.
Webster was part of the EPA review panel. Following that,
we will be able to assess health impacts. Dr. claude
Hughes, principal reviewer of the reproduction and
developmental part of the EPA re~assessmeﬁt, both a medical
doctor and a PhD in neurocendocrinoclogy at Duke UhiverSity}
will discuss with you reproductive and developmental
effects. Finally, Dr. Ellen Silbergeld, professor of
toxicology at the University of Maryland, author of one of
the sections of the dioxin re-assessment, dioxin researcher
in her own right, will discuss further the reproductive
aspects of this case and will gd on to talk about others.

I want to stress, for the record, that Mr. Webster,
Dr. Hughes, Dr. Silbergeld are not being paid as consultants

for thé Natural Resources Council of Maine, should that ever

come up in their role in the EPA re-assessment. They are
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simply taking out-of-pocket expenses to.be here. Following

their presentation,,I.WOuld like to.give a very short -

-

closing. = . — L -

_ . P
- T . .- PR - -

LIVESAY: One of ygur concerns with the limitation in a.
state license is that if a new federal standard were adopted

: there would be some significant time delay before that

standard could then be incorporated in some sort of state
license because of the need to hold hearings and that sort

of thing.

KREISMAN: You mean a new dioxin re-assessment number?
That’s right.

'LIVESAY: What is the problem with conditioning a state

license so that, assuming there were a new federal dioxin
standard within a certain range, then that standard would
in fact be the standard applied in that license, period?

KREISMAN: Without going into the legal issues, I don’t
think it changes the timihg, which is what I think you are
getting at. Let me explain why. The re-assessmeht is not
going to be completed, at best, until next September. The
re-assessment is not going to produce a water quality
standard. It is going to be the basic science from which
EPA will then derive a water gquality standard. EPA has been
quoted that it will take "several years" further to develop
that water quality standard. So if we really are on a two-
to-three-year schedule for developing that, once that gets
rolled into state licenses automatically, and once a
comﬁliance‘schedule is added to that, you are really talking

e |
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about five-six-seven_years anyway, if you follow my timing
on that. | '

LIVESAY: Then I am confused as to why anybody would call
this an interim standard. '

KREISMAN: I don’t think it is an interim standard. That
was the point'of my discussion. Let’s be clear. This rule
doesn’t sunset. 2all it requires is that, two years after
the rule bégan or if EPA sets a water quality standard |
within a two-year period, the DEP has to come back before
.you. Now if DEP chooses not to come back before you, the
Natural Resources Council has to go for a mandamus action

in court. The point is that the rule has some fuzzy limits,
but what will spin out from adopting 0.5 goes way beyond the
time limits of that rule. That’s the point I am trying to

make.

LIVESAY: It just seems to.me there ought to be some sort of
mechanism that would enable anybody issuing a license"ﬁnQer
this rule to condition that license so that if there were
some sort of new assessment--assuming that assessment is -
within a particular range--then whatever that standard might
be would be the standard that would apply in the particular

license.

KREISMAN: I am suggesting, without having given anyvthoﬁght
to whether that is legally possible, even if that were
possible, given the time frame we are operating under, to
get that new water quality standard--not the scientific
re-assessment but the standard--and put in a compliance
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. schedule from that, using the legal mechanism you’re talklng
about, you are still talking about five-plus years..f‘-' y ; .

STICKNEY. It seems that we are concentrating on the paper
mllls, where you cite this article in the Wall Street
Journal, which indicates that the EPA should be focusing
dioxin reduction efforts'én incinerators, smelters, and .

- 0il refineries. Obviously, if people are being exposed'to
. incinerators, such as in Portland and Biddeford .and the
Bangor area, why aren’t more people being exposed to these . .
air-borne dioxins than are being exposed to the problem in’ -

the rivers, which very few people get involved in? More ' ';

- people cértainly are smelling these fumes on a continuous

basis. If this article that yoﬁ cite is going to have merit
in this hearing, certainly that should be being discussed

as well as just limiting it-to the paper mills. L
KREISMAN: There are at least three responses I’d like to

provide. First, the Natural Resources Council--and anYone
else who knows anything about this issue--has never

" maintained that the paper industry is the only  source of' —

dioxin and has never maintained that this heafing should be
mutually exclusive of anything else. We have participatéd
in incinerator licensing issues, for example. Second, when
you talk about routes of exposure‘to dioxin--and I am not
the expert here; certainly Dr. Silbergeld'would be a person
to ask that--you are talking about a molecule which then
bioaccumulates fifteen thousand times in fish. You are
talking about a much different expoéure regime, it is my

understanding, than a molecule that is coming out of an .
inciqgrator. Third, I am not sure that I agree with your

presumption as to no one being exposed to this in the
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rivers. The paper industry has often made the argument,
using a graph that shows how little the paper industry
actually discharges compared to other sources that you'Ve
cited. In terms of the absolute amounts of discharge, I am
not sure anyone disagrees with that. I think where the
condition comes is saying, sure, that’s how much you’re
discharging, but what is-the roufe of exposure? The route
of exposure is in fish} which are biomagnifying that fifteen
thousand times. So you are comparing apples-and-oranges.
That’s why EPA has so much concern about this.

STICKNEY: I didn’t make the statement that no ohne was
exposed to the rivers or the fish. One thing I did ask
yesterday, which I didn’t get answered, is: what chemical
neutralizes dioxin, so that it becomes innocuous to the
system? The state toxicologist could not answer that
yesterday and I hope that maybe one of ybur witnesses will.

KREISMAN: I think they certainly can. If you hear any
answer other than, nothing neutralizes it,'it is a ’
persistent biocaccumulative compound which constantly loads
in our environment and the only thing that is happening to
it is that it may get covered by subsequent layers of
sediment, only to be uncovered when the Kennebec River is
flowing at 200,000 cfs in April of 1987--I think that’s the
response you are going to hear. Dioxin has a half-life that
the state toxicologist testified is around seven and a half
years, I believe. But I have never heard any theory of
neutralization. This is a very persistent, very biocaccumu-
lative compound. We see that again and again in what is

in the Great Lakes, etc.



DEP/BWQC/Ch.584 - 11.06.92 - Vol,.III/2X

STICKNEY: Just a personal observation. ‘I can’t believe
that anything that can be created cannot be destroyed.nllf
putting paper together with chlorine creates this dioxin,
obviously something else can reverse it..-That would be

my assumption. -

KREISMAN: I am so far out of my field that I am not even
treading water at this point; I am drowning.

LIVESAY: When is it that you are anticipating these federal
standards to be adopted?

KREISMAN: What I am anticipating is what I read. What I
read is that EPA is on some schedule. 'MaYbe-it will change
with the new Administration. That’s a new factor. But they
are talking'about a human health_re-assessment_being done
around September of 1993. They are talking about a wildlife
and aqdatic life re-assessment, which is showing some pretty
interestiﬁg things, going to be done about a year later. At
some point in that time frame, EPA has been quoted as saying
it is going to take several years to develop a water quality

standard.

LIVESAY: Does that suggest 1995 or ’96 or '97 or something
beyond that?

KREISMAN: No, that’s not my understanding. But my under-
standing is that, even if.it is 1994, then you are talking a
three~-year. compliance schedule and implementing it, you are
into 1998. And that is assuming, if it is a restrictive
standard, that the paper industry will not litigate against

P )
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it--which would be totally contrary to their behavior all
across the country and with EPA. |

" LIVESAY: What did the paper industry tell us yesterday

in terms of their expectations, or did they even say?

KREISMAN: I am not suré'I want to represent what they said.
I think they’ve represented in the press... I remember
Floyd Rutherfdrd, in an article, saying, I believe, he
thinks it is going to be at least another yeaf and a half.
But I don’t think they were telling you there was a jugger--
naut that was going to solve this problem in the next four

| or five months. Their witnesses said that the EPA re-

assessment was completely open—ehded, the findings weren’t
at all clear, there wasn’t a consensus, that it was going to

have to go back to the drawing board, etc.

EDWARDS: There is a state law, Chris, that I want to bring
to your attention, which I think further complicates your
ability to make this a two-year interim license. It is a
newv law that was enacted, I think, some time in 1991. It is
38 M.R.S.A. 344(1)(a). It says: "An épplication'for a
permit, license, or approval is processed under the
substantive rules in effect on the date the application

or request for approval is determined to be complete for
processing." I think there is a potential problem if in
this rule you say at a certain date a new standard goes into
effect. Possibly someone could challenge that by saying

the license is governed by the rules and the law in effect
at the time that it was accepted for processing.
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LIVESAY: It seems to me that is something that might be
worth exploring. ' '

EDWARDS ¢ I‘just bring it to your attention because I think
it is an ;ssue that is going to come up. ~In fact, I‘ve had
correspondence on it and I’d be happy to share that with
you.

Peter Washburn for NRCM

I am Peter Washburn, staff scientist at the Natural

- Resources Council. In addition to what Ron told you about

me, I was part of a group made of IF&W, DEP, DHS, and the
paper industry who designed and scheduled the 1992 dioxin
monitoring program, the data from which I’1l show you today.
As Ron noted, one of the first questions we had vwhen
we looked into this issue--and I’11l reiterate what he saiq,
that we thought very hard about this--was, what do the
levels in fish look like? These data we have just received
over the last week or two, so I’ll note that the data at
this point are preliminary. However, since they were shown
to you yesterday rather quickly, I thought I’d use them as
well. The data I am going to present is based on game fish.

- We have data from bass and trout. I didn’t include data

from rainbow smelt because they are not a resident species--
they are anadromous--but we can talk about that if you have

~ some questions about why I didn’t use those data.

At Tab 5, you will find "1992 Monitoring Data--Dioxin
in Maine Gamefish." 1I’l1l just point out that the rivers are
down the rows, also locations where sampling was conducted.
There/are some averages that I can explain. The last three
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columns on the right are levels of dlox1n and a total level .
of dioxin. I know you’ve seen.a lot of conquLng tables
over the last couple of days and I am sorry to add to that.
Let me explain the three righthand colﬁmns."Tﬁé'oné labeled
wTCDD" 1s the dioxin we were talking about yesterday.

- In fact, dlox1n is a group of . compounds--compounds that look

similar and act in a slmllar way in both humans and wild-
life. The difference among this group of compounds is their
relative toxicity. For example, the toxicity of TCDF is
about one-tenth'that of TCDD. So when you are looking at
the total effect of dioxin, such as contaminating fish--the
total load somgone}would be getting into their body--you
multiply, such as in the first example for Lincoln, 2.77 X
0.1. Then you add that to 1.05 and you get 1.33. That’s
called a TEQ. I understand that’s how you regulated dioxin
in the sludge rules--to group the other dioxins as well as

© PCDD as part of a TEQ.

I should point out that when we developed this program
the group discussed how we were going to handle the data.

_We discussed that TEQs were going to be calculated, and when
the state toxicologist develops fish advisories it is based

on a TEQ, the total amount of dioxin.

Again using the example of Lincoln, I have given two
averages. There is a TEQ average and an average. The TEQ
average includes dioxins other than TCDF and other- than
TCDD, which we didn’t monitor this year but we monitored
last year. The reason we .didn’‘t monitor them this year was
because it was an extra $500 per sample. So it was agreed
by the group prior to the sampling program that we would
estimate what those other dioxins contributed for a given

river.
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Now we’ll talk about the data. You’ll notice that
I’ve calculated for each river--Penobscot, Kennebec,

" Androscoggin, and Presumpscot--river averages. With the

Penobscot, it is 0.81 ppt; for the Kennebec, it is 0.88 ppt:;
on the Androscoggin, it is 1.45. I should point out that
these are fillet concentrations of dioxin--the amount in the
fillet that people would eat. The total of all these data
is a total TEQ of 1.08 ppt.

You’ll notice that there are areas within each river,
other than the Presumpscot, where there are elevated levels.
This is very interesting data. You should know that the
state toxicologist establishes fish consumption advisories
based on his current assumptiOns related to the toxicity of
dioxin, not what he referred to yesterday as what looks like
evolving evidence that these advisories will move lower.
Currently he establishes an advisory for protection against
cancer effects at 1.5 ppt. He establishes a reproductive
advisory'at levels of 1.85 ppt. If you exceed these values,
he will issue a warning. 1In the case of cancer, it will
limit the general public’s consumption of fish from the -
river; in the case of reproductive effects, it will be a
warning to women of childbearing age. I want to point that
out. A couple of times yesterday people referred to this

warning for women as a warning to women who were pregnant or

nursing. In fact, the state toxicologist issued the warning
to women of childbearing age; That covers a lot more people
and refleéﬁs what some of the witnessés will refer to later
as a critical time.

Going back to the data, you’ll notice that on the
Penobscot at Lincoln the TEQ average is just slightly less
than 1.5. You’ll notice that there are two values for

Augusta. The upper one is for small-mouth bass and the
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lower one (2.32) is for brown trout. - Those are two brown
trout, which is all they have reported at this point, but
the average of those two fish is greater than both the

reproductive advisory level and the cancer-setting level.

. You’ll notice that on the Androscoggin at Gulf Island Pond : -

both of those advisory levels are exceeded. Yéu’ll notice

.. that when you add all the data on the Androscoggin togéther

and take the average, you are again fairly close to that
advisory level. " '

I wondered about how advisories would be set based on
these kinds of data. So I talked to Dr. Frakes and I said,
how would you handle this kind of thing? I think it would

. be interesting to follow up this question with him, but he

indicated to me that in a situation like this he would be
inclined to set advisories for these areas of the rivers.
Last year you may have seen the newspaper articles and oy

the television stories that the levels were going way down.
‘There were calls to remove all advisories from Maine’s

rivers. The levels have dropped. The paper industry should
be commended for that. When these data came out--and I knew
that there was a certain amount of rush to have these data =
available for this hearing--I was expecting the values to be

A3

pretty low. But we have levels at locations in the rivers

right now which, even under the existing advisory triggers,
exceed them. ' To me, that answers thé first question we had:
do we have an existing prdblem? I just wanted to share
those data with the board. |

STEVENS: Any questions for Mr. Washburn?

STICGKNEY: I am a little troubled because we’ve been led
to understand that this is an accumulative thing, such as

v
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taking pennies and stacking them one top of another; that
as the diogin moves down the river, the concentration gets

' greater. And yet I presume that Jay is above Livermore

Falls and it drops off. Then we have Gulf Island, which ié
above Lisbon Falls, and it drops off. This is on the TCDF.
Then also, with Gulf Island to Lisbon Falls, it drops off in
that instance. So as a Board member sitting here being told
that this thing keeps stacking--each paper mills adds its
own and so it accumulates--yet your figures here seem to
indicate that it can ebb and flow and dissipate or increase,

for no apparent reason.

WASHBURN: I won’t presume to be able to answer this
authoritatively, but one guess is that, at least Gulf
Island Pond, there is a dam there and a lot of sediment

accumulating.

STICKNEY: From my personal standpoint, I would like to have
someone get us this information so that we can make a more
judgmental decision on this case before us, to understand
whéther or not it does continually accumulate ‘until it hits
the ocean where, according to Dr. Frakes yésﬁerday; he

thinks the saltwater does neutralize it. "But he didn’t

Xnow.

WASHBURN: I won’t speak for Bob Frakes, but I think what he
was suggesting was that it may sink when it gets down and
end up in the sediments in estuarine areas. I think that’s
what he was saying yesterday. I will note that at the mouth
of the Kennebec and the Penobscot, and I believe at the
mouth of the Presumpscot this year, they are taking samples
of clams and analyzing them for dioxins. It will be very
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. interesting to see that data because we have not really had
~that type of data in the past. = - :

BONSEY: - We had testimony yesterday that indicated that this
.~ interim rule would increase the potential émqunt of dioxin
. - by 38-to-1. However, industry told us that, in spite of

- : .. that, they would not in fact be putting out any more dioxin

" than they are today. Let’s assume that’s correct.  What
kind of effect will that have on these kinds of figures
over the years, if they hold their dioxin output at the same
level it is today? Will the dioxin in gamefish thus remain
at this level, or will that increase?

WASHBURN: It’s hard to say. We don’t know whether dioxin
is continuing to be reduced in the fish or whether it is
leveling qff. I can’t answer that question. It will only
be a matter of continuing to monitor the sites. There is a
possibility that this is the bottom and they are not going
to get a heck of a lot lower, but it is possible that it
could continue to drop. - S .

STEVENS: Was the second Augusta reading, the high level of
2.11/2.32, taken behind the Edwards impoundment? -Where was
that taken? a |

WASHBURN: I think Barry Mower could answer that.

MOWER: Just below the dam

STEVENS: Thank you

/
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- Dr. Peter deFur for NRCM

, I am Dr. Peter deFur, senior scientist with the
Environmental Defense Fund. EDF is a national, non-profit,
environmental organization with over 200,000 members

. nationwide. On behalf of EDF, I appreciate the opportunity

to present testimony to you today on this important topic of
reqgulating dioxin discharges. :

Let me quickly go through my academic background and
tell you my qualifications to comment on dioxin water
quality standards and, most specifically, on biocaccumulation
and bioaccumulation factors. I have a bachelor’s and
master’s degrees from William and Mary in Virginia, both
in biology. I have several years of experience doing
ecological surveys related to the power'industry. I have a
PhD in biology from the Univérsity of Calgary and I have
completed a post-doctoral fellowship in neurophysiology,

‘also at the Univgrsity of Calgary. I have held faculty

positions at George Mason University and at Southeastern
Louisiana University in the departments of biology, where
I have taught courses ranging from introductory zoology to
graduate-level environmental physiology and ecolbgiéal
physiology. I have written numerous research papers,

_published,ih peer-reviewed journals, reviewed for those .

journals, and given seminars and lectures across the
country.' So I have a typicai suite of academic credentials,
as you can see in my résumé. :

I am here to talk about water quality standards
because, since coming to the Environmental Defense Fund, I
have been heavily involved in state and federal activities
to regulate dioxinbdischarges and emissions related to both
ecological and human health effects. I have followed this
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extensively through'the're-assessment"procesé that you’ve

heard so much about. With regard to dioxin, my experience

extends beyond commenting on state and federal regulatory

"activities and presenting testimony before cOngress but I

have focused it on bloaccumulatlon.~--p
There are three fora that I wish to refer to upon which

-I draw my most recent experience for bioaccumulation. Those

have. to do with the effort by EPA to set water quality
standards for an entire region of this nation, as a region
rather than simply by state or by river, and that is at the

. . Great Lakes. The Great Lakes initiative was mandated by

Congress and it required that the states get together and
set water quality standardS'for'a;l of their chemicals, not
just dioxin but a whole suite of chemicals including metals
and other persistent biocaccumulative compounds. This
proposal has gone to the Science Advisory Board of EPA. Now
the Science Advisory Board is a group of external scientists
who are recognized experts in their field. I am a member of
that ad hoc Science Advisory Board review committee for the
Great Lakes initiative. . | |

I was also invited to part1c1pate in EPA’s effort to,

' for the first time, set water quality standards to protect

wildlife. Until this time, EPA has set all of their water
quality standards to protect human health. We have a lot of
information about human health and, of course, this is an
imporfant end-point. But EPA is also mandated to protect
other speCies and the ecosystem at large. They are now
beginning to develop the methods, the guidelines, on how
they will do that. I was an invited participant at that
workshop in which those are beginning to be developed,

.in which we discussed models, formulgs, equations, data,

what do we have, what do we need, and where we’re going.

S
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Finally, EPA joined with the National Institute for

'Environmental Health and Safety, the Chemical Manufacturers

Association, the American Paper Institute, the American
Petroleum Institute, and others in sponsoring a very
important working conference this summer on bioaccumulation.

I’11l explain a bit about biocaccumulation and why there is an

entire working conference of academic specialists and the
only invited nonprofit representative there. So I think you
are beginning to understand, from some of your questions,

how complex the whole topic of bicaccumulation is and why

we would have an international conference on that.

In these fora, I have developed expertise on bio-
accumulation. What I am QOing to tell you is a little
different and, I hope, a bit refreshing because I am not
going to come up here and bash the bicaccumulation number of
14,300 that is in the proposed regulation. I am going to
tell you that’s not really such a bad number, so that’s the
gdod news. Isn’t it nice to have an environmentalist come
up here and support something for a change? Let me explain.
I don’t believe it can go any lower. 1In fact, my personal
and professional opinion, based on my experienée in
conducting ecological surveys and physioldgical experiments
myself and reviewing and going through all these
proceedings--~I think it is going to'get higher as we go down
the road. I think when we come back in five years--if not
in this forum, we will be doing something like this in
another forum--we’ll see data to support a higher bio-

accumulation factor than 14,300, or about 15,000, or even a

little more than that. We’ll see one substantially larger.
I am going to explain to you why I belieVe that. I am

also gping to tell you that current developments show that

those estimates for how dioxin and its related chemicals
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that Peter Washburn just talked about--the congeners, the
other chemicals that act in the same way;—why we expect

to see that and some of what goes on in the ecosysten, '
particularly the aquatic ecosystem, when dioxin or one of .
its congeners is released.

First of all, we started out a number of years ago
using a simple bioconcentration'factor. EPA regulated and
determined water quality standards based on the simplistic
experiments we started out with, which was to take a fish,
put it in an aquarium, add some chemical--in this case,
dioxin--and determine how much, at the end of the _
experiment, is in the fish and how much is in the water, and
we get a simple ratio. That is where it began. Over time,
EPA scientists, independent scientists, contract scientists
all engaged in two efforts simultaneously: (1) to improve
that. If we take a simple experiment, we should be able to
improve it4-improve'the-measurements, the measurement
téchniqUes, the way we conduct the experiment--in order to
undérstand more about it and to éet better numbers;,beéause
EPA is continuélly doing that. (2) Understand what really
goes on in the real world. The real world is not an
aquarium tank. The questlons that we’ve had this morning
so far and yesterday reveal that. You understand that the
. concentrations don’t always.follbw'the expected pattern.
What really happehs out there? So these are two lines of
investigation that have been going on. at the same time.

- Now in the one case of improving measurements, EPA has
seen, and independent scientists have seen, increasing '
numbers of bioaccumulation.' I’1l submit this in written
testimony later, but I have here a table of bioaccumulation
numbers. These are data that were shown yesterday. If you
look ‘at those, the earliest one, Branson’s in 1985 has a
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steady-state bioconcentration factor, which is the simplest
form (I am not going to evaluate that; I am going to show

- you the trend over time), of 81,300. Then, as we progréss,

the 1986 one is 113,000. As time has progressed, we have
numbers which are increasing. The reason they are
increasing is twofold. because we uhderstand more about
what is going on in the experlment and can design the
experlment better to make more precise measurement, and
because the instrumentation to make the measurements has
improved over time. So that in 1992 the proposal to the
Great Lakes initiative included numbers in the millions for
a simple bioconcentration factor, because we know more about
what to measure and how to measure it.

. These numbers are obtained from a number of EPA
scientific studies that are already in your packet from
yesterday. . They are already cited and quoted by Mr.
Sherman. ‘Based on a three percent lipid, which is the Maine
state baéis for determining'bioconcentration factors as they
will be used in your water qualityistandard-developmeht,
ydu’ll'See that the 1985 number is 2,439; and we progress
down to 129,000, which is the translation from the steady-
state bioconcentration factor into what is actually used in

the formula. That is to adjust for the fat content of the

fish and for the fact that you are regulatlng on fillets
instead of the whole fish.

So, as you can see, in time we are progressing to
larger ahd larger numbers. That is a bit ;larming.
Scientists don’t expect to see these huge changes. They
don’t expect to see a quantum leap, an order to magnitude
shift overnight. Experiments generally tend to agree with
one another. So when they don’t, we seek answers. The
experiments revealed that there was an important dlfference
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‘between how you measure things'in one experiment and
another, as you heard yesterday., How does that apply to the
real-world situation? This is the next question that was
asked: what happens in the real ﬁorld? ‘ |

In the real world, we know that dioxin is discharged.
from the end of a pipe as a complex effluent and there are
a number of different chemicals. They behave a little
differently. One of them has an equivalence of 1.0, another
one less, another one less. They do different things. But
you’ve also heard that some of that dioxin will stay in the
water, some of it will adhere to particles and float around
in the water, but a great deal of it will adhere to
particles and be contained in the sediment. So as we began
to understand more about how it beha&es technically, we
began to understand more about how it behaves biologically.
Hence the need to be able to predict ekactly what happens as
it flows out of a pipe and down a river in Maine. How do we
predict that?- Do we predict that on the basis of river
flow? on the nature of the bottom of the river? Is it
simply the nature of what animals are living there? What
are the ecologicallmeasurements that must be made?.'How.do
we know that? = o .. L~>-‘»  -
3 - We cannot make all of these.measurements for evefy '
case. We have been spendlng ten to f;fteen years trylng to
get to this p01nt where we can predlct it falrly accurately
- because of accurate field and 51multaneous laboratory
measurements in Lake Ontarlo. ‘We have spent a lot of money.

Rather than do that, let’s take the 1nformatlon we have, use

a computer model, and see if we can estlmate on that basis.
That’s what the bloaccumulatlon models are doing. So that
is the other effort. If everythlng works,_when we go out
~and measure it in the field and we predict it with a '

S
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computer modgl, fhey should agree. They do. That’s the
good news. The good news is, for data where we have
experiments, computer models, and field cdllectéd data--and
those are in the Great Lakes and, so far as I know, that’s
the only case to try and model the ecosystem.

This is what they are trying to model. This is a
simplified one developed by Manhattan College. They are

trying to understand how many boxes you put up there. What

is the rate at which it moves from one box to the next? It
takes years, not only to design that system but to make all
the measurements of how many fish, which species--ars there
crayfish, are there clams, are there insects--which birds
feed on that system, how 'is that system designed? Those are
the efforts that ars going on right now.

Everything we know, everything that scientists have
learned, indicates three things about dioxin and its related
chemicals. (1) It is widespread in the terrestrial and
aquatic environments. - (2) It is persistent. It is
persistent beyond what you’ve heard so far. Sediments
contaminated with dioxin in Newark Bay have not had
measurable changes in concentration in thirty years. Dioxin
discharged into Newark Bay thirty years ago remains in the
bottom of that bay and contaminates seafcod today. It '
causes abnormalities in crabs when they shed. So the dioxin
discharged today will be around. (3) It moves into the
living system, into this ecosystem. Those are the three
important things to remember. And its movement and
concentration are high. |

These are developments that have occurred over a number
of years. These are things that have come out of the three
proceedings that I’ve talked about,'developing an excellent
data set in the Great Lakes area, consensus reached
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internationally by scientists in these proceedings, and data
that are being used to protect not only humans but wildlife
and the aquatic ecosystem.~ The Scientific Adviéory Board ad
hoc committee reviewing the Great Lakes data was shocked to
find out that the water quality standard to protect wildlife
is lower than the 0.013. The Great Lakes Initiative is
developing a number to protect certain birds and mink that
have been locally removed from the Great Lakes because they )
have been feeding on contaminated fish. In order to protect
those species--because some of them are more sensitive than
humans--we will have to have an even lower water quality
standard than 0.013. That was surprising to the scientists
because we had not anticipated that and we had not seen
that. The data can be confirmed through different
measurements. When scientists see two people measure
something in very different ways and they agree, after we
check it evéry way from Sunday--because nobody ever agrees
in scientific experiments; the point is to disagree--then we
found out that, yes, there is good reason to believe that.
So ecologically we have a persistent problem.

STEVENS: Any questions?

STICKNEY: Where is Newark Bay? Is that in the Great Lakes?
deFUR: .éhat is on the coast of New ;ersey, off Newark, NJ.

STICKNEY: You say that the dioxih that was deposited thére

thirty years ago is still present today. So what you are
saying is that salt water does not neutralize it?

/
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deFUR: Dioxin isn’t neutralized. The breakdown of dioxin
is either slow or perhaps nonexistent. So there isn’t any
neutralization in the way that we think of for an acid or a
base or many other chemicals. It is a very stable compound.
In order for it to be broken down, the chlorine'has to be
removed by some biological process. Then some of the very
stable chemical bonds have to be broken. We don’t under-
stand exactly why it has these biological properties.
That’s a question for evolutionary biologists. It is also
found in other coastal areas where sediments have been
dredged and deposited off the coast. - over histofical time,
we have been dredging our harbors to keep them open. 2and as
we are doing that, we monitor those dredée sites. We have
found a number of them are contaminated not only with some
of the things you’d expect but also dioxins and PCBs.

STEVENS: . Most of our heightened awareness of dioxin

came about in the Vietnam area with Agent Orange and its
tremendous health implications, but this compound has been
around, from what you say, f@r a lot longer time than we
have been producing it, to our sorrow. . Has anything been
done deep in the sediments to indicate that this ccmpcunq

‘has been there for a great many years?

deFUR: Yes, and it’s both what you’d expect and what you
might fear. It isn’t in the éeologic record. We find that
its concentration is highest at the time when our industrial
processes that we know are related to dioxin production--
such as incinerators and pulp and paper mills and some of
our smelters and leaded gasoline production--all of that
industrialization for a number of decades are when it
started to rise and it peaked a few decades ago. It is on

il
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the decline. So that’s good news. The bad news is that it
has been leveling off for about five to seven years, maybe a
decade. So our initial efforts to make improvements--not
unlike what you have heard about the improvements for this
one industry--the initial efforts yield substantial success.
The next increment of improvement is much more difficult.

STEVENS: In the Great Lakes, with your numbers up in
the millions, that is in dioxin or other compounds?

deFUR: All of them. The numbers there for bioaccunulation
alone are for just the one chemical, but when you go to
measure how much is in the fish, they do both the one
chemical (TCDD) and all of its congeners, so they’ll do the

~ sum. They also determine how much of the toxicity is due to

this compound, that compound, and the other. 1In some cases,
it’s a PCB that’s a bigger problem.

BONSEY: I’1l1l ask the same quesﬁion I asked the previous
speaker. If industry does not increase its level of dioxin
—-and they’ve said they won’t--does the concentration of
dioxin levels in fish remain the same, or do they increase?

deFUR: I think we would expect it to stay about the same.
Neither an increasé or a decrease can be ruled out. Both
have been seen.. The increase is a shocker. Why should
concentrations in fish increase? That is inexplicable and
it is based on some limited field‘data where they have shown
dioxin concentration is falling in the water but not in the
fish. The reason is that dioxin is toxic at high levels,
but when it drops to a lower lével its toxicity is reduced
such tﬂat the fish are more viable. They survive better,
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which means that you have a more healthy fish which is
more biologically active and better able to take up and
‘concentrate it. Does that make sense? |

STICKNEY: I would like to follow up on that inasmuch as

the fish that are being caught and tested for dioxin are
probably more mature fish. We saw yesterday the rapid
decline that the paper mills have made in the amount of
dioxin they are'putting into the rivers and the level they
have reached today. So isn’t there the possibility that the
young fish that are growing now, when they are going to take
the bait and be caught perhaps would be the recipients of a
lower level of dioxin than the older fish which have been
caught and tested, which were getting that higher level of
dioxin in the river? So that a future test of a mature fish
may show a much lower -level than these charts we received

earlier?

deFUR: That is certainly within the line of expectation.
Many of those gamefish are very-active fish. They have a
high rate of metabolism. In those fish, dioxin is removed
from their bodies at a faster rate becauée théy‘are more
active. The sedentary fish--catfish and suckers--are not
as active, they have a lower rate of metabolism, and they do
not have the'norhal processes that would cause it to be

- washed out or flushed out of their systems at a higher rate.
So, at some period of time, you’d expect it to drop. But
then, after probably six months to a year, we wouldn’t
expect those fish to see any further declines until you see
an additional decline in exposure or the amount being added

into the fishes’ ecosystem. So, yes, but...
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STICKNEY: That leaves me even further confﬁsed because you
say, thirty years ago the deposit in Newark Bay has remainéd
the same, dormant, and yet you say a fish will flush out
dioxin that is in its system.today. If it was put in pure
water tomorrow, the dioxin level will be reduced?

deFUR: That is correct. ' Tomorrow they won’t be put in pure
water, though. The issue is that the fish take up a lot
from those sediments that are dormant. So as we drop the
amount that is in the water, from which they gét only a
limited aount, the very readily available dioxin that has
been freshly deposited will be flushed out. But then there
will be a continual loading to the ecosystem of the amount
which is in these sediments that are dormant. That’s why
‘they are trying to use computer models to predict that
because, as you would expect;, that process has to be
different.fér a lake and for a river, and for a mountain
_river and a coastal river. That is correct and that’s what
we expect. However, many of these predictions and
expectations have not been tested because we’ve only been
establishing the theories and asking those questions for
about five years or so. As you’ve heard, many of those
measurements are'very difficult to make, particularly the

dissolved concentration.

GENDRON: We had a criterion calculation yesterday with a
bioaccumulation of 14,300. However, I notice that EPA in

1984 had a biocaccumulation of 5,000.

deFUR: The 5,000 is based on earlier data that I showed you
from Bganson. They get a total bioconcentration factor and
then adjust that for what the conditions are that they
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expect are closer to reality for. the situatiqn they are .
regulating--£fillet, lower percent lipid fish, higher percent
lipid fish, whatever. That’s where they came up with 5;000.
The 14,300 is based on the newer data and making similar
adjustments both to the fillet, which you would expect to

' have a lower lipid content and have a different portion of
the dioxin load in the fish, and also based on the three
percent fish lipid concentration for Maine fish, because
that’s the state toxicologist’s estimation of what the-

condition is here.
GENDRON: Does EPA accept that also?

deFUR: Yes, EPA would accept that. In fact, EPA has made
commenfs in some of the proposed regulations and permits

at the state level, saying, you know, you could put in some
state-specific data. . Two states that I know of--and '
probably three or four more--were faulted for not putting in
state-specific data.

STEVENS: Any other questions? ... Thank you very much.

KREISMAN: One quick wrap-up comment on that. If you .turn
to Tab 6, you will note that we have run a chart based on
discharge levels g01ng up to the allowable level in the
permit-~-without any représentation that either they will or
they won‘t. Using a bioaccumulation factor, the righthand
column will show you the allowable fish concentrations that
we would expect to predict. You can compare to what you saw
Peter Washburn present as what is happening right now.

The only other comment I would add is, in asking Dr.
deFur about what would happen to the fish, over the next

o
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five-to-seven years I guess, there was a premise that the
paper industry'é discharge levels would be going down.

I don’t think that premise is at all in the record. This
rule allows the paper industry to operate at a steady state,
using their existing technology. |

STICKNEY: We received a chart yesterday showing the drop
from 1988 down to the present. '

KREISMAN: That’s right. That’s based on installation of
technology between 1988 and the éresent. What the paper
industry wants in this rule is not having to do anything
further until the re-assessment is done. So I just want to
make it absolutely clear that I do not believe thers are any
representations on the record that the paper industry has
demonstrated that diécharge'levels would continue to go down
based on additional treatment, and that therefore (without
going into bicaccumulation) you can expect fish levels to
go down.- I just wanted to make that very clear.

‘Moving on from what is in the fish and what is expected
to be in the fish, our next witness is Dr. Barbara Knuth.
As I indicated earlier, Dr. Knuth was first retained by
the NRCM after ChemRisk released its study on fish
consumption rates. While I will lét Dr. Knuth introduce
herself, I have never had the experience of trying to obtain
a witness where you call knowledgeable people all across the
country and they all say the same person. So that’s who you

are looking at in Dr. Knuth.
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Dr. Barbara RKnuth for NRCM

I will be addressing the Board.on theltopic'of
appropriate fish consumption rates for Maine sportfishers.
What I’d like to do is briefly go through some of my
background, so that you have a sense of why it is that I
feel I am qualified to be before you today and can hopefully
place in some context the remarks that I;ll be making today.

As far as my education, I have a PhD in fisheries and
wildlife science from Virginia Polytechnic Institute and
State University of Blacksburg, Virginia. I am currently a
professor of natural resource policy and management in the
Department of Natural Resources at Cornell University. I
also serve as co-leader of a nationally known group called
the Human Dimensions Research Unit in the Department of
Natural Resources, College of Agriculture, at Cornell
University. The Human Dimensions Research Unit has had
an ongoing research contract for fifteen years with the .
Department of Environmental Conservation in New York to
conduct research on fishing and wildlife recreation and
fishing and wildlife resources. I teach and conduct
research on the human and policy dimensions of fisheries and
wildlife management. One of my specific areas of expertise
is in human perceptions, attitudés,'and behavior associated
with sport fisheries affected by chemical contaminants.

In the past five years, I have been awarded grants and
contracts for twelve separate studies of fisherman or angler
behavior associated with health advisories. |

I have worked with the U.S. Environmental Protection
Agency in several capacities. I currently serve as
principal investigator for a major study of angler response
to health advisories in the Ohio River Valley. I have been
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-an advisor and continue to advise EPA regarding their

research agenda on what people know about health advisories
and how people respond to health advisories,'ho# human
behavior changes in response to contaminants and health
advisories, and how to properly conduct research to measure
human behavior related to fishing and eating fish. At the
invitation of EPA, I was a member of an expert panel for a
state personnel trainihg'session, where the state personnel
were frcm water quality and health agencies, and the purpose
of the training session was to train these peoﬁle on
appropriate methods to assess subsistence and recreational
fish consumption. o

I have worked with other state and federal agencies and -

with industry grcups. These are listed in my résumé, but

- I’d just like to share some examples with you. This year

I worked with the Electric Power Research Institute, an
industry group, advising them at their invitation on the
topic of policy implications associated with the use of
health advisories for contaminated fisheries. I have worked
with the Great Lakes Council of Governors’ task force on
fish consumption advisories. Most recently, two weeks ago

I was in Dearborn, Michigan, to report the results of my
research program toc state health, water quality, and fishery
managemenf staff and EPA represehtativeé. I have worked and
advised with the International Joint Commission, which is an
international body composed'of representatives from U.S. and
Canadian‘federal governments, that advises both federal
governments on natural resource and other policy. I have
also worked with Cooperative and Sea Grant Extension on the
topics of fishery resources, tourism, and local and regional

economic growth and development.
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My testimony today will address three major points.
First, I’1l address what is known about” fish consumption
rates in Maine. 1I’1ll specifically address the paper
industry study of fish consumption that you heard reported
yesterday. Although thét'study is flawed--and I’1ll explain
the reasons for my conclusion that that siudy is flawed--and
should not be used for regulatory purposes, I will review
what that study says about fish consumption in Maine. The
flaws in the study, however, are ones that I will present
to you that lead to under-representation of fish consumption
in Maine. | _

One of the concerns raised by Dr. Boyle yesterday and
others was that the paper industry study did not assess fish
consumption rates specifically for river anglers downstream
of kraft mills. One such specific study exists. The paper
industry, as far as I underétand[ is aware of that study and
I am a bit surprised that no one mentioned it yesterday.
That study was conducted by the Penobscot Indian Nation
'to assess use of the Penobscot River, including fish
- consumption. So if you are looking for a specific study of
“ a population that is downstream of a kraft mill, that may be
the target that you are looking for. I’ll refer to that -
‘study later, but I won’t go into the details because I
- understand you will be hearing from representatives of the
Penobscot Nation who can speak to it in more detail. '

- The second major point of my testimony will -address how
fish consumption in Maine may change iflpollutants were not
a problem. Third, I’ll address what fish consumption rates

should be considered as the basis for policy in Maine and

- *" why these consumption rates are appropriate.

I am testifying today, as I mentioned, to recommend to

the Board an appropriate fish consumption rate based on my
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expertise and my own research and experience. The fish
consumption rate, as yoﬁ'Ve already heard, is a critical
underlying assumption in estimates of human exposure to
dioxin and, therefore, estimates of human health risks from
dioxin. Fish consumption rates are important not only for
estimating exposure where cancer is concerned but also for
reproductive effects determlnatlon, which you will hear
about later this morning.

I’l1 ;dentlfy and critique the assumptions underlying
the paper industry fish consumption study and raise a
question for the Board whether the assumptions that that
study made were appropriate assumptions to be used- in
setting policy. One of the reasons related to my agreeing
to be retained on this issue is an interest I have in seeing
scientific information used appropriately in policy
decisions.  As I teach in my classes, too often we see
value judgments masquerading as objective science. It is
important to identify the assumptions on which all
scientific methods and conclusions are based and ask if
those assumptions are the correct ones to be used as pélicy
is being debated. Science as well as policy is based on
choices. Researchers make choices all the time that affect
the data gathered and therefore ‘the klnds of conclusions
that will be, or even can be, reached. .

For example, were the methods used in the papef
industry study and the assumptions on which the conclusions

‘were based sufficiently protective of the part of the Maine

population that should be protected? The question of what
people should be protected by pollutant standards, and to

what degree they should be protected, is a value judgment

to be’ made by you, the Board, as policy makers. But even

the choice of methods used in the study--the choice
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specifically of which questions to ask and how to ask them--
reflects value judgments that effect the type and quality of
data generated. 'I711 be addressing those and other issues
with you this morning.

To address fish consumption rates in Maine, I’d like to
'share some overall conclusions and then lead into some
specifics. As a policy decision, which I‘ve refesrred to
already, it is important to choose fish consumption rates
that will sufficiently protect the human population.

As you heard from Commissioner Marriott and others,
fish consumption is a critical value in the water quality
criterion calculation. VYesterday Board member Roy asked for
information about the pefcents or numbers of pecple who may
be affected by these decisions. You heard the term
"percentile” used. I’d like to explain that term.
Percentiles indicate what percent of the population would be
.protected by using a specific fish consumption rate. The
use of percentiles is based on selecting a segment of the
fish-eating population that will be protected by water
quallty regulations. The percent of the population above
a given percentlle w1ll not be protected by water quallty
regulatlons. '
| For example, if we look at the paper industry study,
we can estimate that there are at least 92,961 people who
fished Maine rivers in 1989 end'ate fish from the rivers.
We do not know legitimately how many of these anglers
actually fished downstream of a kraft mill. However, these
.are the only data that are available from that study--data
on river anglers who ate river fish. Choosing the 90th
percentile of that group for fish consumptlon would mean
that/ten percent above that 90th percentile, or 9296 people,
eat more fish than that consumption rate. Therefore, a

e
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water quality standard based on the 90th percentile of fish
consumption would not protect the health of 9296 people,

. because these people would. be eating more than the amount

of fish that is provided for.in that regulation. Fish
consumption by the most frequent fish consumers can be
considered the mnmost sensitive use of Maine’s waters, which
you heard referred to in the legislation this morning.

Using percentiles that are based on current fish
consumption dces not include how much more fish people will
eat in the future, once health advisories are lifted. The
reason it is important to consider what people would.eat is
because evidence exists nationwide that people do not eat
as much fish from waters with health advisories on them
as they would eat if the health advisories were lifted.

Once health advisories are lifted in Maine, fish consumption
from those waters will likely increase. Therefore, current
fish consumption rates are less than future fish consumption
rates in the absence of advisories in the future.

The fish consumptién study commissioned by the paper
industry has serious flaws, specifically in the way
questions were asked in the questionnaire and in the way the
data were analyzed and interpreted. The basic operation of
the sampling and mailing procedures that Dr. Boyle explained
in some detail and referred to as the Domen [?] method are
in fact state-of-the-art procedures. I don’t dispute that.
I applaud them for using that kind of detail in their
mailing and contacts with people. - The flaws that are of -
concern, however, relate to the actual questions that were
asked of people and how those responses were interpreted.

As I pointed out earlier, regulatory fish consumption
rates involve choice. I want to take issue, however, with
the claim that was made yesterday that hard science is not
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involved in this process. Hard science can be and should be
used to identify the range ‘of fish consumptlon rates that
exist within any given human population--in this case,
Maine river anglers. Describing the range of probable fish
consumption rates is a matter of science. The reasons for
choosing a particular fish consumption rate within that
range is not a matter of science; it’s a pollcy choice.
It is a policy dec151on for the Board to determine if the
State of Maine should protect frequent anglers or infrequent
anglers and fish consumers. The serious flaws of the-
industry study lead to under-estimation of actual fish
consumption in Maine. I’1l discuss those flaws briefly
in a few minutes. o

My conclusions about the flawed nature of the industry
fish consumption study were also arrived at, as you heard
referred to bY Ron Kreisman this morning, by two other -
‘experts who were working independently of me and
independently of each other. The two independent experts
were invited by the Maine Department of Environmental
Protectlon. One of these was Dr. Patrick West, a professor
. of natural resource and environmental sociology at the _
University of Michigan. Dr. West had been supported by the
- Michigan State Toxics ‘Substance Control Commission to
. conduct a statewide assessment.of fish consumption rates in
Michigan. The other independent reviewer invited by DEP was
Dr. David Cleverly, a staff environmental scientists from
EPA in Washington, D.C. In his report to the DEP, West
concluded that the methods in the industry study "tend to
bias the study toward low g/person/d estimates for standard
setting," producing results that are "so far below almost
all other‘credibie fish consumption studies that the study
' should not be used as a basis for setting standards in

e’
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Maine." Then from Dr. Cleverly, the major discreparncies
between the fish consumption rates reported and the rates
reported in any other reasonably-well-deSLgned fish
consumption survey indicate the paper industry study
greatly underestimates fish consumption.

Just as an aside, earlier this week I spoke with
William Farland of EPA, whose name you’ve heard mentioned
" a number of times--yesterday by Mr. Boxer, indicating Mr.
Farland was the EPA leader on the dioxin re-assessment.
effort. I asked Mr. Farland about the status of the fish
consumption rate recommendation associated with the re-
assessment. He referred me to the person he termed the EPA
expert on this issue, Dr. David Cleverly. Dr. Cleverly
stated that 6.5 g/day is totally inadequate and he
anticipates that 30-120 g/day will be the suggested range
of values for recreational‘fisheries, and 300 g/day will be
suggested for subsistence fisheries.'

So now turning to Maine, what do the paper industry
data show=-recognizing that those data are most likely
underestimates of true fish consumption? To address Board
member Roy’s gquestion yesterday, I’11 refer both to the
number of people affected by potential decisions and the-
percentiles. The paper industry study in the ChemRisk
report recommended using lg/person/day, or about one and a
half meals of fish each year. This means people in Maine
could not safely eat two fish meals a year from these rivers
and expect to be protected by the water quality standard. '
Yesterday, Dr. Boyle translated the 1g/person/day value into
2.7 pounds of fish. What he was referring to was 2.7 pounds
of whole fish, right out of the river. One gram per day
actually means 12 ounces of fish can be consumed within a
year’s time. People eating any more than this amount would
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not be protected by the standard based on this rate. This
value of lg/day recommended by the industry is the median,
or the 50th percentile, and therefore would not protect the
other fifty percent, or 46,480 anglers who currently fish
Maine rivers and eat fish from those rivers. Yet this is
what the industry proposed in the ChemRisk report.

If the Board decides it is acceptable to leave ten
percent of current rivér anglers who consume fish |
unproteéted, that would leave unprotected at least 9300 of
the most avid anglers who currently fish Maine rivers. Then
the Board would choose 6.1 g/day, or about ten meals of fish
each year-—-again based on the paper industry study. If the
Board decides that it is acceptable to leave five percent of
current river anglers who eat fish unprotected, the Board
would choose the 95th percentile. This, based on the paper
industry data, would amount to at least 4650 anglers who
would not be protected at the 95th percentile, which is
12g/persdn/day, or about one and a half fish meals each
month. - If the Board looks at Native American population,
and decides that it 'is acceptable to leave the top” five-
percent of Native American ahglers who currently fish Maine
rivers and curreﬁtly eat fish, based on the paper industry
study, the Board would choose the 95th percentile of fish
. consumption by Native Americans, as reported in the paper
| industry study. That 95th percentile for Native Americans
would be 22g/person/day, or.about three meals .of fish
each moﬁth. , : '

What do the data from the Penobscot tribe show
~specifically about Native American fish consumption from the
Pencbscot River? Again, my remarks are based on seeing a
report of that study and I think you’ll hear more details
. about that later today. If the Board decides, based on the

1
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Penobscot_River data from the Pencbscot Nation, to leave the
top ten percent of the-Penobécot tribe unprotected, the
Board would choose the 90th percentile for fish consumption
for that specific site. That 90th percentile (again
remembering ten percent would still be uhprotected) for the
Penobscot Nation is 32.4/g/day. You’ve seen that figure
before. .That’s one meal of fish each week.

Note that the fish consumption estimated by the
Pencbscot tribe is higher than the fish consumpticn by
Native Americans estimated in the paper industry study. The
95th percentile for the Penobscot tribe is about three meals
per week, compared with three meals per month based oﬁ the
paper industry data for Native Americans, which is further
evidence that the paper industry underestimated fish
consumption. _

' How did the estimates for fish consumption in Maine
compare to other locations? I chose two states to report
to you because states that have fairly good estimates of
fish consumption. In the Michigan study conducted by West,
the average total fish consumption was 19.2/g/person, about
two and a half meals per month.- The 95th percentile was
about 70g/person/day4-siightly more than two meals a week.
In Wisconsin, the average sport fish consumption was
12g/person/day--ahout one and a half meals a month. The
95th percentile inh Wisconsin for sport fish consumption
was 37;3g/day—-slightly more than one meal per week.

Data from these other studies support the notion that
the industry study underestimated fish consumption in Maine.
But Dr. Boyle yesterday noted that we should use objective
criteria to compare data from other states to Maine. So
what I propose is to offer you some objective data as to how
Michigén and Wisconsin compare to Maine. Based on data from
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the U.S. Fish & Wildlife Service survey of 'fish and wildlife
. associated recreation, Maine anglers spend more days fresh-
water fishing than anglers in Wisconsin and almost as many
days as anglers fishing in Michigan. Maine is the highest
for the number of days of freshwater fishing by state
residents in their own state, indicating use of local
waters. More Maine anglers come from a rural area than

an urban area, as in the other states. Research on rural
culture shows that rural people have a greater tie to the
land and so .make greater use of its resources, including
fishing, than do their urban counterparts. Therefore,
Maine anglers appear to be at least as committed to fishing
as are anglers in Michigan and Wisconsin, if not more so.

So the conclusion on this section is that, even if the
Board bases its decision on a flawed study that has most
likely underestimated Maine fish consumption rates, that
study still'shows that thousands of people catch and eat
fish from Maine rivers. Chcosing the 6.5g/person/day fish
Teonsumption'rate will leave at least 7437 current £fish-
eating fiver anglers unprotected on the basis of their
~exposure to dioxin. ‘

Some of the flaws in the paper lndustry study I’d llke
to review briefly. The paper industry study had a series of
poorly worded questions in it. .Dr.'Boyle yesterday showed
Q.24 to illustrate the list of spec1es that were included
in the questlonnalre. It was 1nterest1ng that he did not
choose to show you Q.23, which asked about the number of
'fleh eaten, "by you and/or a household member." The way
that question was worded, it could include fish eaten by the
'respendent or by some or all other household members, oI by
. the respondent and other members of the household. Credible
. studles never use an "and/or" question such as this,

s
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especially when trying to assess the behavior of individuals
as the basis for setting water‘quaiity standards. You heard
Dr. Boyle say that criticisms that I had offered previously
in w:itten comment to.DEP were legitimate. I criticized the
paper industry assumptions in their calculations that every
household member who ate Maine fish at least once would eat
fish at every meal. He went through a sensitivity analysis
to illustrate the effects of not making the assumption and
assuming that all fish that were reported in the study were
eaten either by the respondent or byljust a portion of the
household. _

My point in bringing that up again, even though Dr.
Boyle addressed it, is to indicate that there were saveral
flaws that, by themselves, seem to have a minor influence
towards underestimating fish consumption but, taken
together, compound the dangers of underestimation of
fish consﬁmption. Other studies ask specifically about fish
consumptioh per person, rather than assuming that anyone who
ate fish once would eat fish at every meal. So there are
other methods that could have been used. '

- Yearlong recall of highly detailed informa#ion, used in
this study, is inaccurate. Asking people to remember the
amounts of fish they ate over the preceding twelve months is
not usually done. Other fish consumption studies use daily
diaries or shorter recall periods, such as seven days or one
to. four months. The Westat U.S. Fish & Wildlife Service
study that Dr. Boyle referred to indicated that "frequent
fishing trips that take less than a day are more difficult.
to remember than multi-day trips." If Maine anglers are
likely to fish locally, or if frequent fish consumers are
likely to fish for short periods of time but often, these
fishing trips and the fish caught on them, and therefore the
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fish eaten, are likely to be remembered less well than long,
eventful, or uniqué fishing trips. . .

Yearlong recall problems are compounded by asking
anglers,.as the paper industry study -did, to remember what
all members of their household ate over the preceding year,
at or away from home. How could theY'possibly know this?
Could you answer for your family what every individual in
your family ate as far as fish consumption over the past
year? where they dte it? and the size of those fish eaten?
Questionable. . .

The design of the study does not represenﬁ all
poteﬁtial fish consumers in Maine. For example, unlicensed
anglers who may be subsistence anglers, or future fish
consumers; for example, people who no longer fish or eat
fish due to pollution but would 1f the water was cleaner.
These people may, or may not, currently buy fishing
licenses. Only those who had a fishing license in 1989
were among the people for whom fish consumption was
_assessed. So in the absence of health advisories
in the future, how much fish may people eat?

First of all, why is it important to consider how much
fish consumption would increase when health advisories are
removed? If removing a health advisory has the effect of

.- changing people’s opinions about the quality of fish and of

the fishing experience, people who stopped fishing or eating
fish from those waters may start eating fish again, or they
may increase their current consumption that they are now
limiting because of concerns about pollution. Imagine that
a pollutant standard is set based on a hypothetical fish
consumption rate of 6.5g/day, which was chosen to reflect
current consumption in some area. Imagine further that the
health advisory on a body of water is removed. What if

v
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removing the health advisory has the effect of changing
people’s opinions about the quality of the fish -and of the
fishing experience, so not only do more people begin fishing
again'but those who are already fishing begin catching and
eating more fish--more than the original 6.5g/day rate

on which water quality'standards are based? Policy makers
should anticipate what_theée new fish consumption rates may -
be. If fish consumption rétes increase beyond what is used
as the base assumption from which to calculate -health risks,
health risks will be underestimated.

How do people respond to pollution and health
advisories in other states? Studies in Kentucky, West
Virginia, Michigan, New York, Wisconsin, Minnesota, Ohio,
Pennsylvania, Illinois, and Indiana demonstrate that |
anglers--anywhere from about 16 to 67 percent of them--
~change their participaticon in fishing activities, including
reducing.the frequency of eating fish, or ceasing to eat
spoft fish altogether, as a result of health advisories.

All of these states, except New York, have health advisories
on 6nly some of their waters, similar to Maine. Dr. BqYle
was mistaken when he claimed yesterday that all Great Lakes
states have a blanket health advisory on all of their state
waters. That is not true. '

How do people respond to pbllution and health .
advisories in Maine? Within the Penobscot tribe, according
to the Penobscot data, sixteen percent do not use the
Penobscot River at all due to concerns about pollution.
Sixty-seven percent have concerns about eating fish from the
Penobscot River, mostly because of pollution. The paper
industry questionnaire, the ChemRisk study, included several
questions that could help address this issue specifically
for.Maine: how much are people not eating, or what kind of
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avoidance mechanism do they have, because of health
advisories? Those questions were in the questionnaire. The
data should be available. But those data were not reported
in the July 1992 ChemRisk report on fish consumption.

I was surprised yesterday that Dr. Boyle reported that
Commissioner Vail of Inland Fisheries & Wildlife does not
believe that consumption in Maine waters is being
suppressed, because data from the industry study indicate
that in fact it is being suppressed. Although the data were
not included in their written report, ChemRisk personnel
hired by the paper industry said to the Department of Inland
Fisheries & Wildlife in a letter that "73% of the
respondents [to the questiénnaire] said the health
advisories affected whether they kept the fish caught from
the affected waterbody, with most reporting that they kept
no fish from those waters." 'On a different question, sixty
percent (60%) of the respondents said that "they eat no fish
from those waters" with health advisories. So, clearly,
fish consumption suppression appears to be occurring in
_Maine. | _ - .

u“ | Now I’d like tovgo to my four conclusions. What should
i?:be the recommended fish consumption rates for use in Maing
'”poliéy? The Board will see the fish consumption numbers
I am going to recommend or review in my conclusions later
,tpday in othef health risk calculations. '~ First of all,
let’s éddresé-the 6.5g/person/day consumption rate. That
rate is about ten meals of fish per year. It is based on
. the consuﬁption of commercially and recreationally caught
’fiéh from fresh and estuarine waters. It represents the
_average per capita consumption rate for the entire U.S.
popula;ioﬁ, including people who do not fish and people who
. do not eat f£ish. Therefore, that 6.5g value underestimates
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the per person consumption of actual fish consuners.
Furthermore, that value is based on data from the'late 1960s
and early 197ps and does not reflect trends among most
people towards increasing fish consumption. Therefore,
the 6.5g/day fish consumption rate is inadequate for
recreational fisheries. This rate would protect less than
fifty percent of Native Americans fishing the Pencbscot .. _ .
River and is considerably below the average fish consumption
rates reported in other credible fish consumption studies.

Second, if the Board seeks to protect the 95t
percentile--meaning that five percent of river anglers
currently eating river fish, 4648 people according to the
paper industry study, will not be protected-~the Board would
choose 12g/person/day. The péper industry study is likely
an underestimate of actual fish consumptioﬁ ané does not
address likely future fish donsumption if health advisories
are lifted. This rate is at or below average fish
cohsumption rates reported in other credible fish
consumption studies.

Third, if the Board seeks to protect Native American
river anglers who are currently eating fish, the Board could
choose the 95th percentile from the paper industry study. |
According to that study, this would be 22g/person/day, about"
three meals. per month, and would still leave five percent of
current Native Americans who fish rivers and eat river fish .
unprotected. According to the Penobscot Nation study, 22g
prdtects'somewhere between the 75th and 90th percentiie of
the Nation, based on those river data. The Penobscot Nation
study indicated the 95th percentile would be 97g/person/day,
or three meals per week. Likely future fish consunmption in
the absence of health advisories is not addressed in either
of these studies, the Penobscot or the paper industry.



DEP/BWQC/Ch.584 11.06.92 : Vol.III/59

My last point. If the Board seeks to protect a river
angler who, either under current or near-futﬁre conditions,
would eat one meal of fish per week, the Board should choose
32.4g/person/day fish consumption rate to protect from undue
human health risks a sensitive use of Maine’s river waters.
Even using 32.4g/day would leave at least ten percent of the
Penobscot Nation river fish consumers unprotected.

STEVENS: Questions?

ROY: I appreciate the comments you made regarding the
ChemRisk study. I am happy to hear about those because I
had a number of questions about that study yesterday. One
of the things you said was that you had somé_concerns about
how people could recall what they ate. My recocllection

is that Dr. Boyle really felt quite strongly that the
inclination would be to overestimate fish consumption and
not to underestimate it. I am not sure why he was thinking
that--because all fishermen tend to exaggerate?--or what

he used for criteria, but I wonder if you could comment

. -on that?

_ KNUTH: There was a study performed by a company called

Westat that was hired by U.S. Fish & Wildlife Service to

: assess recall bias questions. They did a thoréugh review of
- the literature on all sorts of research--not just fishing
» activity--that addresses recall.bias. The vast majoritylof

| studies say that, the longer the recall period, what happens

.
i

is an underestimation of activities. There haven’t been,

" however, very many studies that have been done specifically

on fishing activities. There have been three that I am
aware of. .Two of those studies say that a longer recall :
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period tends to overestimate fishing participation. They
didn’t assess fish consumption. One of those three studies
said that longer recall period (l2-month recall) tends to
underestimate fishing participation. So based on three
studies, I am not sure that we have a clear mandate as to
whether it is overestimation or underestimation. Studies
have shown, though, and the Westat study that Dr. Boyle
referred to does include information that says that those
activities that are not that glorified--for example, takihg
a five-day trip to go Atlantic salmon fishing would probably
be a pretty eventful experience in some people’s lives, so
they would tend to remember that. But if you do something
that is a very frequent activity, a very normal activity--
going out fishing for a couple of hours after work on the
Kennebec River, if you live in Augusta--those kinds of
activities tend to be very difficult to remember
specifically. That’s where the Westat study reports that
there could potentially be underestimation problems
associated. So I would say that the jury is out in terms of
overestimation or underestimation with clear information '
as to what percents that in fact may be. What it dces say,
though, is that twelve-month recall has recall bias
associated with it. And so any other credible fish
consumption study,'especially those that are being used for
regulatory purposes, do not use twelve-month recall. The
West study, for example, that was sponsored specifically for
regulatory decisionmaking, used a'seven-day recall approach.
Right now in New York we are testing two methods. We are
testing a yearlong recall and a daily diary approach to get
some handle on what the discrepancies may be in under-
reporting or over-reporting. We don’t have those data
available right now. My point in raising that was that
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there clearly are questions about the appropriateness of
choosing that kind of recall period for a regulatory fish
consumption study. ’

ROY: Thank you. My other questions relate to the Penobscot
Nation study. We don’t know an awful lot about the
methodolegy of that study at this point. I understand

we will, but did you review the methodology of that study

as scrupulously as ydu did the ChemRisk study?  Did you go
into as much detail in reviewing that? '

KNUTH: No, I did not go into it in as much detail. What I
do know is that the tribe did attempt to conduct a census

of their nation, meaning that all members of the tribe were
sent a questionnaire. About 25 percent of the tribe
responded. . Now that sounds like a low respdnse rate,

but realize that this is the entire population. The paper
industry data certainly didn’t hear from 25 .percent of the
whole population of river anglers. But do realize that

that was the 25 percent who chose to respond to that
questionnaire. And so we have very good data, very solid
evidence, for 25 percent of the Penobscot Nation on those
questions. We don’t necessarily know how representative
that is of the other 75 percent, but that could be done by
looking at the characteristics of the people who responded
to the questionnaire, looking at their demographics, looking
at their behavior, loocking at where they live. You can make
some judgments as to how representative that would be of the

entire Penobscot Nation. I have not done that.
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. ROY: But there is no real way to translate the information

that came- out of that study to any sort of statewide
consumption figure?

KNUTH: No, I would not make that leap because my under-
standing was that that was for registered tribe members.

I may be incorrect on that, but that’s my understanding.

I think that you will hear later today some of the Native
American groups who were not even asked abcut their fish
consumption in that study may be in fact heavy subsistence
users. I think the Penobscot representatives will address
that and I don’t want to go into that because I am not
familiar with who was missed in that particular approach.

STICKNEY: Dr. Knuth, you highlighted the figure 92,961
pecple fishing Maine rivers in 1989 from a paper industry .
study. - That was not identified that it was on the four
rivers with paper mills. Is that the case, that these
people fished only those four rivers? | ‘

KNUTH: No. What I said was that the paper industry study
only provides data on river fishers in Maine. I am not
saying that these were only those four rivers that have

kraft mills on them.

STICKNEY: You are from New York and VPI. We learned in
geography'at an early age that we have five thousand rivers
and streams in the State of Maine. Now there are only four
rivers that have paper mills on them. So that leaves us
4996 rivers and streams that could have unpolluted fish. So
I am just questioning whether or not your statistics, based
on tha% assumption, have much validity for the rest of the
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almost five thousand rivers and streams which are populaﬁed.
with fish. Ms. Roy is in charge of the Saco River Corridor
Commission. There is no paper mill on there and I am sure
there are a lot of fish in the Saco River. .We have the
Piscataquis River, which runs between New Hampshire and
Maine. That doesn’t have a paper mill. We have the
Allagash. We have many other rivers. ‘I am sure there is
great validity in the fhings you have said, if it involves
those four rivers, but with almost five thousand others
to use, I think this thing is not in as great depth as it
should be. e

Also, how many days or weeks do you use in your
statements on consumption? Do you use it on a twelve-month
basis? Because if you do, we have state laws that close the
rivers. Not being a fisherman, I don’t know what the last
day is, but they don’t open again until the first of april
each year. So you obviously can’t use December-January-

February-March in your calculations.

KNUTH: The data that were reported by the industry study,
which are the percentlles I used, were based on twelve-month
fish consumption. Those grams-per-day estimates are based
on fish consumed over the legal fishing season and the legal
fish caught and kept in somebody’s freezer that would be
spread over the year. In fact, people do catch fish in
those open seasons and keep that fish for later consumption.
We have evidence of that not only from New York State but
from many other states, that people can freeze and otherw15e
preserve their fish for later use. So in fact sport fish
consumption, while it is only caught in a portion of the

year,, does occur across the year.
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For regulatory purposes, the grams-per—day estimates
are what are used for the calculations. The estimates,
though, in the industry survey as well as other.kinds of
"studies, take what people actually-report--in this cése,

I believe it was under-feported--and then break that down,
divide it by 365 days, and get ydur per-day estimate.

As far as your quesiipn ébout the numbers of anglers _ _ .
who are fishing on those four rivers of primary concern, no,
I don’t have those data.. The paper industry doesn’t have
those data. That was the reason, I think, that the paper
industry made reference to needing information from a
specific body of water whose anglers are-specifically
downstream of kraft mills. That is why I would ask you to
pay very careful attention to.the one-specific study that I
do know exists. That is the study of the Pencbscot Nation.

STEVENS: Bearing on the 92,000 anglers who ate fish, with
the trout and salmon catch-and-release activities, are you
comfortable that that paper mill study is a reasonable
figure on which to base both the number of anglers and

the fact that that number consumed the fish?

KNUTH: As far as I can tell from the information that was
made available to me, the sampling strategy that was used
iﬁ the paper industry study to sample licensed recreational
fishers is adequate. In the questions that were asked on
whether or not you fished a river, those gquestions seemed to
be adequate. So, yes, I would stand by my calculation of
the 92,000 as being anglers who currently fish rivers and
currently eat fish out of those rivers. Those are
translated specifically from the ChemRisk study. . What I am
not comfortable with are the fish consumption questions that
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were highly detailed and I think had miéleading or uncertain
wording in the questions.

GENDRON: Yesterday somebody brought up the scenario of a
young man--we’ll say eight-nine years old--walking down the
road with a catch of fish. We are talking about licensed
anglers, but I think there are equally as many YQung boys
and girls who are out there. You see them all the time
walking up and down the_road;wifh a fish pole over their-
shoulder. -

KNUTH: That was my point. Just the sampling structure of
how the people were contacted to be able to answer the
questionnaire was based on anglers who had a fishing
license. Granted that the paper industry study was supposed
to ask people what did other members of your household
report, in fact, especially for twelve-month recall, would
you expect anyone to know what their 8-year-old or 15-year-
old or any other child caught, ate, the size of the fish,
over the past year? No, I would guess not. As I indicated,
all other credible fish consumption studies will ask about

a shorter recall perioed, for individual members of the

: household, and try to do it in such a way that people are
aware of the fact that they are supposed to be keeping track
- of the kinds of fish consumptions that individuals in their
household are engaging in--rather than being asked at some
point in time to reflect back on the last twelve months,

. for which you really had no reason to be remembering, what
people were eating. There also are, as I understand'it; not
only children who may be unlicensed anglers but there may be
some ‘other groups, such as tribal members with sustenance
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rights. Again I don’t know the details on that, but you can
ask those questions of others later. '

STEVENS: Any other questions?'... Thank you very much.

Thoﬁas F;'Webster

My name is Tom Webster. I am a research associate at
the Center for the Biology of Natural Systems at Queens
College, City University of New York. I have a bachelor of
science in interdisciplinary science-biophysics from the
Massachusetts Institute of Technology. The Center where I
work focuses on problems associated with toxics compounds,
solid waste, and energy policy. Dioxin has been one of my
research areas during nearly nine years at Queens College.
I have had papers at the last eight international symposia
~on dioxin and related compounds as well as other scientific
meetings. The topics of this research include the origins
of these compbunds, assessment of human exposure, estimation
of the levels found in humans and its implications, and
cancer risk assessment. My c.v. is at Tab 9. |

In September, I served on the U.S. EPA’s scientific
panel reviewing the agency’s current re-assessment of
dioxin.. T was one of the invited reviewers for the draft
-chapter on animal carcinogenicity. I alsc worked on a
subcommittee discussing body burdens and reproductive and
developmental effects. The testimony I‘ll present today
reflects my conclusions based on my own research, the
scientific literature, and some of the work of the EPA
'paﬁel./ Let me add that I am appearing today at the request
of the Natural Resources of Council of Maine, which is
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paying my expenses but no fee or honorarium. My written
testimony is at Tab 9. Then there will be some tables
I’11 be referring to at Tabs 10 and 11. _

Why am I talklng here today? I understand thaﬁ
yesterday you heard nothing about the so-called background
body burdens of dioxin or about so-called background doses.
These are important concepts I‘d like to acquaint you with.
The so-called background body burden is the amount of dioxin
and dioxin-like compounds which we find in the average
person--not necessarily a person who is exposed to dioxin
in a factory but someone like you or me. We call the
background dose the dose to which the average person is
exposed. Now many people are surprised to hear that the
average berson carries around a certain amount of dioxin
in them, although I think in the scientific community this
is now generally accepted. '

Whefe does this come from? We think it comes mostly
from food, particularly fat-contalnlng foods such as meats,

“dalry products, ‘fish, eggs, and poultry. Later 1n my
:.-testimony, I will discuss both the body burdens that I think
we might expect for people in Maine, what the background
dose will be for peopleiin Maine, and what contribution
might be coming from fish for fisherpeoplée in Maine.

Why else is it important to look at body burden? You
need to know that exposure from fish in Maine rivers does
not take place in a vacuum but in fact it is adding to other
sources. This has important toxicological implications,
as Dr. Hughes and Dr. Silbergeld will tell you later.

I’d like to start off by talking about average body
burdens of dioxin, the prevalence of these compounds both in

.the average American and in the average resident of Maine.
As we heard before, what_the public commonly thinks of as
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dioxin--compound 2,3,7,8~TCOD--is actually only one member

.of a fairly large family of chemicals. By dioxin-like

compounds, I will be referring to those chemicals which are
thought to operate by the same toxiéological mechanism and
to cause the same spectrum of effects. The total amount of
dioxin-like.compounds is generally expressed as an amount
equivalent to TCDD. That is called dioxin equivalents,. _______ .
or TEQ for short. Peter referred to that earlier.

Now due to a shortage of information, the data
presented by me here today are limited to the general
category of dioxins and furans. Inclusion of other dioxin-
like compounds--for instance, certain kinds of PCBs, which
are quite abundant in the environment--would increase the
average body burden above what I am telling you. about today.
In fact, use of the most qoﬁservativeQ-and probably too
high--equivalence factors for those PCBs wpﬁld appréximately
triple the hﬁman levels of dioxin-like compounds. So it is
worth keeping in . mind that the numbers I am giving you are

‘actually on the low side for the true levels.

' The average citizen of industrialized countries,
including the U.S., carries in their bodies a certain amount .

of dioxin and dioxin-like compounds. This is sometimes °

referred to as the background level. Let me just walk you
through this table ("u.s. ’Background' Body Burdens Measured
in Three Recent Studies"],.'These were three studies that

were done in the late Eighties--some of the most recent data
on levels of dioxin and dioxin—like compounds in Americans.
These are the actual concentrations found in body fat, or
adipose tissue, or in blood. The first one, NHATS, is the

: Natzcnal Human Adipose Tissue Survey, which is an EPA

program where they take samples of body fat from victims of
traumatic accidents, also elective surgery. So it is a way



[

DEP/BWQC/Ch.584 ‘ 11.06.92 Vol.III/69

of sampling bbdy fat from around the country and locking for
different kinds of chemicals, including dioxin. They found
levels of 5.38 ppt of TCDD in that body fat. Now when you
look at the total TEQs of dioxins and furans, it’s around
27.9. So that, as best we know, is the average level of
those _compoimds. in the body fat of Americans in 1987. =
As a comparison, we have a pdoled blood plasma study for
volunteers from the blood bank where they locked at dioxin
in the fat part of the blood. You can see that the numbers
are fairly similar. Also, a study done by the Naticnal
Institute for Occupational Safety anci Health. These last
two studies are not as comprehenéive as NHATS, but I think
they provide some confirmatoi'y evidence.
Now in the second part of the table, the third and
fourth lines, I have converted these into an estimated
body burden. . This was some work we did at the EPA panel.
Essentially what'you do is lock at how much is in adipose
* tissue or in blood. You make an estimate about how much
. adlpose tissue is in a human body and some other factors and
you can come up with these numbers. You can see that, based
-on the NHATS data, which I think is probably about the best
| data we have, the body burden or total amount of dlox:.n-llke
compounds in Americans is on the order of 1.3 for TCDD
a.lone, or on the order of 7.0 for TEQ.
- You should also know that, clearly, these are -average
: -r.-numbers and that there is a range of bedy burdens in the
---;;.i;enéral population, where some 'pe-ople will be higher and -
.:.some will be lower. It is difficult to estimate from the
-~data presented in these studies what that range is, but as
~a very crude approximation, maximum concentrations could
- easily be two or three times higher. We don’t really know

from the data.

e -
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Now the NHATS data are very important because the way
they were sampled was such that it was constructed to
represent the average population in the U.S. That is very
important and it has three additional conclusions that are
of some interast. The first is that the concentrations |
increase with age. The second is that there was no
significant differenca by race or sex. The thlrd and
probably most iﬁportaht, is that there is no significant
difference among the four regions of the country that they
- looked at, except for one particular isomer, which was
higher than average in the Northeast. ' |

I am unaware of any currently avallable data on body
burdens by the State of Maine. I understand there may be
such work in progress now, but the data ars not available
"yet and will not be for a while. So I think that in the
meantime the NHATS data probably represents a reasonable -
‘estimate for the average body burden in the state.

‘One final thing about body burdens. It appears there
may be a downward trend over time of the levels of dioxin-
‘1ike compounds present in Americans. This is suggested by a
‘comparison of the NHATS data results ffom 1982-1987 as well
as a Veterans Administration analysis of stored body fat
samples for the period 1971-1982. According to the authors
of the report, this trend may reflect several factors.

One is a true decline in body fat levels. The second is
advances in analytical methods; that we’ve gotten better at -
detecting things and that can change the results. The third
. is that some of the tissue may be dagrading over time in
storage and that can change the concentrations as well.

So while the data are not perfect in terms of what they are
talllng us, I think it is probable that at least some of

that dacllne 15 real.
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Now what should the Board make of that for purposes of
risk assessment? I thlnk first of all, declines in body
burden that are relatlvely small may still not provide a
sufficient margln of safety. You can ask Dr. Hughes about
that. Second, we cannot be sure that any past trend in
decline in body fat levels will cortinue. For instance,.
although total PCB oonceutrations declined in Great Lakes
fish during the-19705}'concentrations appear to have leveled
off in the -1980s. I think this is something that was
referred to obliquely earlier; that you can have a period of

" increased control over sources, which leads to a decline,
but then things start to level off again. I think it is
probable that we are seeing something like that in human
adipose tissue concentrations of dioxin. Things that
happened in the Seventies to control sources have led to a
decline and things may be levellng off again now, although
we don't really know for sure.

Remember that the average body burden for people in America
--and Maine is probably on the order of something like 7.
‘"Let’s talk about where that material may be coming from. It
1s generally thought that the prlmary source--on the order
~'of ninety percent--of exposure of humans to leXln is food,
~—espec1ally fat-contalnlng foods such as meat, dalry
products, fish, poultry, and eggs. This is actually not
very surprlslng As you heard from Peter deFur, dioxin is
persxstent it’s fat-soluble, and it tends to bloaccumulate

.74 in the fatty parts of animals and flsh, 'So it’s not too

‘surprising that that’s the'proximete source of where it’s

comlng from.

T - This has an important 1mp11cat1on. Thet_is; a general -

contaminaticn of_our food supply may be accounting for the

Now let me talk about background daily doses of dloxln.'
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similarity of body burdens between various regions of the
country. So if the food supply is contaminated in some
general sense, with some specific hot spots maybe downstream
of a mill, the milk and meat grown in various areas but

then distributed around ‘the country may explain why the
concentrations ars as Similar around the country as they

_ appear to be. : - e m

One can estinate the average intake.of dioxin from food
by comparing measurements of the average concentrations of
these chemicals in food with the aveage concentrations of
those foods that people eat. That is called a marketbasket
survey. You lock at how much beef people eat, you try to
estimate how much dioxin is in the beef, and you add all
those things together and come up with a number. These
sorts of surveys have not baen done in the United States for
dioxin-like compounds, unfortunately, but they have been
done in several other industrialized countries, particuarly
Germany, The Netherlands, and Canada. They come up with
numbers that are around 1-3 picograms/kg/day. In my
opinion, although no. complete marketbasket survey has been
done for the U.S., it is reasonable to assume that those
numbers will apply here as well. '

Now with respect to TCDD alone, which is just one kind
of dioxin, estimates of exposure in industrialized countries
show an average dose of about 0.2-0.4 pg/kg/day. If you
look at the levels of that one compound that are found in
body fat, and take into account how persistent the chemical
is in the body--which is around seven years for it to
‘decrease by half--then, going from the body fat backwards,
you can work out to how much people are being exposed to.
When you do that exercise, in fact it comes out pretty close
to what people have estimated for marketbasket. So that



DEP/BWQC/Ch.584 | 11.06.92 Vol.III/73

gives us some confidence in that particular number and it

also suggests that the current doses of TCDD are sufficient,
or nearly sufficient, to support the current body burden of
that compound.

"Now I am unaware of any complete marketbasket survey
looklng at levels in food and how much food people ea;--any
estimate of that kind for total dioxin-like compounds in the
U.S. or Maine. In its absence, I think the estimates from.
Canada and some of the other industrialized countries are
reasonable proxies.. ‘ '

_ Let me sunmarize my two main polnts._ I think that for
an average bcdy burden of dioxin and dioxin-like compounds
in Maine, it is reasonable to use the national average for '
the U.S., which is 7.0_nanograms/kq'toxic equivalents. '

. Inclusion of dioxin-like PCBs would increase this value

further. You should also know that some members of the

7-general pooulation, for a number of reasons, may ac;ually

have significantly higher body burdens. Second, a _
reasonable estimate of the average daily dose of dioxin

- and dioxin-like compounds for Maine ls 1-3 plco-grams/kg/day

of toxic equivalents. v
Now let me refer you to the second table, which is at

| =~.Tab 11 ("Proporticn of Fish Dioxin-TEQ Dose to 'Background'-in

TEQ Dose™]. ' This is an exercise that I’ve done speczflcally :
with some of the numbers you‘ve heard earlier today. It is -
-a calculation of the amount of dioxin that could be coming

Zi-from fish in the State of Maine and conparing that with whatf

I think is a reasonable estimate of the dose that we are
..getting from all sources. In the left-hand column, you have
data on the toxic equivalent calculation--the amount of

=: dioxin in fish--from different places in the state. For

instance, the first line is the Maine average from 13992. -
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Then you have the various rivers. You can see that they
' go up to as high as 2.3 pg/q. That’s the data that Peter
Washburn referred to this morning. In the second column
I put in some assumptions about the amount of fish.people
consume. These numbers come from Dr. Knuth’s testimony. I
have done some calculations here with three meals per month
and four meals per month. Those correspond to 23 and o —
32 g/day. I have assumed a body weight of SOkg Using that
information, yocu can calculate the dally dose of dioxin-like
compounds that are coming from the fish for a person who
eats this level of fish. Those range from about 0.37 to
a little over 2 pg/kg/day.' So it’s a fairly big range,
depending on where people eat their fish from and how much
£fish they eat.

Now if you assume that the background dally dose of
1-3, whlch is reasonable for the industrialized countries,
-applies to Maine-~-and just for the sake of argument, take
the middle value, which is 2, and you assume that’s the
total background dose people are getting, and you divide
this estimated dose from fish into that,. it gives you a .
crude approx;matlon of what fraction of the background dose
: might be coming from fish in Maine under these assumptions.

You can see that, 1n the lowest case,'it was about 19

percent. That was for average Maine fish concentration and
three meals per month. At the high end, about 63 percent,
for the high concentration of 2.3 ppt and four meals per,
month. So that essentially means; if all these assumptions
are correct, a little over sixty percent of_that persen’s
background dose would be coming from fish. I think that
will come up again, but it’s important to know that you can
have a range of impact on the daily dose from 19 percent to

a little over 60 percent.
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STEVENS: Any questions? "

ROY: The formulas that we’ve seen before have all
consistently used a 70k§' weight instead of the 60kg that
you used as the weight of the average person. . I wonder
why there is that variation? o

WEBSTER: Seventy kg is very often assumed for men and sixty
kg for women.. I think there is some pretty clear evidence
that the fetus is the person we really need to worrj about
and they are exposed in'uterov. So this really is referring
to a dose that the mother or mother-to-be- is getting. As
you can tell, if you used 70 kg, it really wouldn’t make
much difference. It would only change the numbers slightly.

STICKNEY: Mr. Webster, you make the statement that all- of
‘us have dioxin :Ln our systems--I guess. unless you are a -
vegetarlan--because ‘we eat meat, eggs, dalry products, -
poultry, and some fish. . You also made the statement that -
.. it has to do with fatty tissue. So would a thin person have"
_-.less dioxin in thei.r.system _than a person who is overwelgl'_i.t?‘_

.. , WEBSTER: I don‘t really know that a lot of studies have -
~looked at that.. It is actually possible that a thin person f :
might have higher concentrations because, if most of the -

-~dioxin goes into the fat, and there is less fat but they -
have the same intake, then they might have higher amounts in
them. The body burden may .not really be that different,.but

~.I am not really aware of a lot of studies that have looked
.at that. To respond to your other point, clearly, if you.
were a vegetarian, you might have lower doses. There are - .
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some other sources of exposure besides food, but they. are
probably minor. ' . '

STICKNEY:'IOn this last chart, you use the 1992 Maine
average. When you say people are consumihg fish at the rate
of three meals per month or. maybe even. four meals _per . '
month, is that conszderlng all types of flsh.that people
eat, or ls,that con51der1ng these four rivers in Maine
that are the subject of our discussion that have pulp mills

on them?

- WEBSTER: I used the assumptions that were given to me by
the other two speakers this morning. So I‘m afraid you’ll
have to ask them as to exactly what is involved with the
number cof meals per month. What I-asked them was, -how much
fish should I assume they eat. I calculated the impact of
that. Perhaps someone else would like to speak to that

‘question.

-KREISMAN: Very clearly, the assumptlon here was that we
were trylng to show, if pecple were to eat fish from the
" affected rivers at the fish consumption rates which we
believe are reascnable, what wduld we expect to find in
terms of a daily dose coming in from dioxin. So you are
exactly right, Mr. Stickney, but that was the 1ntent of

the exerCLSe also.

STICKNEY: Because I have never eaten a fish out of any of
the four rivers, and I eat a lot of fish.

KREISMAN: That might be. I think the surveys show there
are other peopleé who have.
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STEVENS: I am extremely interested in the body burden from
other sources, although dietary sources would include fish.
Has this gone on long enough so that we have any indication
as to whether that body burden--if half of it is being

eliminated in seven years supposedly, so we must be adding -

to it all the time. Have we any indication of the stablllty'

of those figures? Has the study gone on for ten years, so
that it is increasing, staying the same, or whatever?

WEBSTER: As I indicated in my testimony, there is scme
limited data on body burdens over time, from about 1970
through 1987. Although there are some problems with the

.data, it dces look like there has been a gradual decline in
: body burden levels, which I think J.s cons:.stent with some: of

:the data on environmental conta.mlnatz.on. For lnsuance, _
-if you loock at the levels of dioxin in sediments in lakes-- -

as was referred to earlier--there is almost noth:.ng before
about 1920-1930. Then it shoots up. Then it locks like

there may be a decline from somewhere in the Seventies on, -
« although it’s kind of sparse information. --So I think that
-~.a gradual decllne 1n body burdens, at least so far,

"is consistemt- W:Lth» some of the environmental data.

- STEVENS: That -giv_es us some reason for hope

WEBSTER: Yes, absolutely

: STEVENS: Ary ’otlnierl questions? ... Thank you very mu;:h

A

&5
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Dr. Claude Hughes for NRCM

I am Claude Hughes, currently a tenured associate
professor in obstetrics and gynecology at Duke University
Medical Center and a member of the integrated toxicology
program faculty there. I have a bachelor’s degree in . ___ .
biochenmistry from East Carolina University, an M.D. and a
Ph.D. from Duke in neurocendocrinoclogy (which is hcw the
brain controls reproduction). I completed a four-year
residency 'in Ob/Gyn and am Board-certified in that
specialty. I completed a clinical feliowship in repro-

ductive endocrinocleogy and infertility and am certified as

a practitioner in that medical subspeciality.

I think is important for you to know that I did
participate in the dioxin re-assessment at EPA’s request.
They asked me to be the principal reviewer of the chapter on
féprodﬁction and development. My task was to review that '
document and offer mj professional-assessment of the quality

of the data addressed in that chapter and to provide an

inte:prgtation of the human health risks that might derive

from those data. : - . -
When we talk about réproductive and developmental

toxicity or toxicology, what I refer to isn’t just whether.

-animals continue making litters of babies when they are fed
- a particular compound, but other aspects of intact repro-
'ductive function and normal development. So toxic outcomes

include disrﬁption of normal processes in male or female
animals or humans which are known to be essential for
ieproduction to occur and detrimental effects on the
developing fetus which may manifest at birth or much later
in life. This includes abnormalities of body systems;
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-clinical-?infertility, ovulation induction, human endo-
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not just malformations but other abnormal function of'organ
systems, including things as subtle as compromise of
learning, alterations in behavior, even including sex-
appropriate behaviors. | '

In the review for EPA, which was presented in open
public meetings back in September, the injuricus effects
of dioxin on reproduction and development were analyzed.
Various human and animal studies in which reproduction or
developmental effects of dioxin were evaluated. We went
through the additional exercise of comparing those effects
to the amounts of dioxin and related chemicals which we
currently bear--after the fashion that Tom Webster just
described. ' '

In addition to this sort of responSLblllty in the
reassessment, I have authored or co-authored around ninety

crlnology type papers. The other two-thirds are basic
.science, which include effects of. varlous chemicals on.
braln development, control of the pituitary gland, and_'
-.reproducticn.  This. includes an array of manmade and
‘natural-occurring agents and drugs of abuse.

- I'have been a member of several committees and an o
-.expert on several panels; including food lndustry—sponsoféd
part1c1patlon on the International Life Sc1ence-Nutr1tlon o
Foundatlon Expert Committee, which reviewed California’ s
..Proposition €5--with a rather critical view, T might add. E
I currently serve on the Board of Scientific Counselors for ﬁ
the National Toxicology Program, which is an over-archlng f;;
prcgran including portlons of NIEHS, NIOSH, and the portlon e
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I also have a number of journal editorial appointments and -

referee services and so forth.
I think I can present you some fairly unique

‘perspectives on these issues, given what I think are

rea;onablé credentials, both as a toxicologist and as
a practicing clinician with acknowledges expertise in

reproductien. :

Why am I here? I am here because the Natural Resources

" Council of Maine asked me. They are paying for my travel

but no other compensation. So in fact my department is

- losing money by my being here. Why am I testifying? I~

think it is important. Having gone through this exercise
with EPA, I feel that the people of Maine do face a real
health concern regarding current exposure, current body
burdens, current intake of dioxin and related compounds.

I have real concern that intake of contaminated f£ish would
incrementally add to that exposure and those hazards.

I base this perspective, as I alluded to'before, on
both my scientific tfaining and interest as well as that of
a practicing clinician who acttally_seeS'aﬁd takes care of
sick pecple in clinic who come in complaining of reproduc-
tive problems, pregnancy loss problems, etc. Let me go .
through.fhis in a more formal way. From that involvement

* with the EPA re-assessment, I’d like to offer a couple of

conclusions. These are my own, derived from the review and
thought processes that I engaged in. '
There currently exist several reliable studies that
demonstrate reproductive and developmental effects from
dioxin in animals and pecple at relatively low levels of
exposure; and when compared to the levels of dioxin that can
bé redlistically expected to occur in people in Maine now,
the levels in those studies correlate: the levels of effect
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and the levels that we carry are rather similar. Thus,'I
have to conclude that there is a significant reproductive
‘and developmental impact of dioxin and that this presents
a significant public health concern. |
Let me go into a little more detail. I think it is

important for the Board to reflect on at least my under-
standing that the existing federal water quality standards
for dioxin were developed before these developmental and
reproductive issues were really brought to the fore. 1In
1990, when EPA decided to approve state dioxin water quality
standards up to 1.2. ppg, the agency ﬁasn't focusing on '
these things. But I can tell you that colleagues of mine
at EPA and NIEHS were actively investigating these kinds of
effects. EPA’s current attention to these standards has
been verified by a number of things they have done. They
- considered these kinds of tokicities'of environmental
pollutants to be important, as manlfested by their
- dedication of entire half—days at this last review to

-~ reproductive and developmental effects and 1mmuno—tox1c1ty
* effects, which is another refreshlng way to address these
-‘other kinds of health concerns that hasn’t been done
‘adequately in the past. Dr. William Farland made comments

~ -at the outset of that process and in letters communicating _{1_
with potential attendees to the effect that all of these ~ &' .

’,Sﬁdifferent issues were going to be taken quite seriously. -
‘That, too, was a break from past tradition of focusing on
carclnogene51s only. ' '

- Another manifestation of that is that updated -

' developmental toxicity guidelines did appear in the Federal '

“:i.Register last year. The amount of effort that went into =
".those revised guidelines was substantial,and is already

' Tirgerving -an important role as guidelines for researchers in

-
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academia, government, and industry for assessing develop-
mental toxicity end-poihts or effects.

- I have to say that I personaliy feel that several of
these end-points may be more importaht than carcinogenesis,

' because when you talk about effects on the developing brain

you are talking about the functional competency of the next

gene:ation; We are not talking about whether I get a ._.__ _.

cancer; we are talking about whether my children can perform
up to snuff. That, I think, is actually more important.

Now you ha?e to think about developmental biolcgy issues

in a different way than if we talk about carcinogenesis, .
This has been alluded to a couple of times. When you are
concerned abbut,development_of the brain or other organ
systems, the window in time during which critical events
occur is in. fact quite limited. Narrow time-limited
expcsures may have profound effects in terms of disrupting

‘normal organization of tissues or systems within the body.

Exposure to dioxin or other agents. can have a profound
effect over a short period of time. So an éxposuré in early
or mid-pregnancy can indeed be transient but have permanent
effects on the offspring. '

. This is a very different way of thinking as opposed to
seventy_years of ingesting anything to elicit a modest
increase in cancer risk. These'effects are not
probabilistic but they are stochastic. So you don’t talk
about an occasional cancer victim occurring in a large |
ex?osed population. Rather, these types of developmental or
neurocdevelopmental effects are more homogeneously spread out
across a whole population.' Everybody suffers some, is a
simplified way to describe it. This kind of effect, then,
is mofe of a dose-proportional compromise of many members

rather than one or two being singular victims.
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As you consider any changes in regulation of dioxin,
and perhaps creation of some interim standard, you have to
keep in mind that it’s very important to consider that
limited exposures early in development, in utero or even

. in childhood, could profoundly affect the health of these
- humans permanently thereafter.

It is not possible to know at this t.une whether there
‘are other periods in human ‘life that are ‘also exquisitely
sensitive to perturbation, but things come to mind, such as
the peripubertal interval. Again, for agents that are
deposited in fat, during. intervals of weight loss when you
mobilize the fat, where does the dioxin go? It is into the
rest of your body. Pregnant women commonly have an interval
of anorexia early in pregnancy. That means they don’t eat
enough, they lose weight, they mobilize fat stores. Between

- -thirty and f£ifty percent of women have some interval of '
. --anorexia. . So we don’t even know how high the peak may be
when those women in the first trlmester,' espec:.ally late
.in the first trimester, are going through that kind of very ..
S ::-_common event where fat mobilizes. For any of us, espec:.allyl
as we age and have accumulating levels and we go on a B
welght-lcss program, what happens to the dlox:l.n in our fat"
7 We have to mobilize it. I don’t know of any data that
' assesses the changes in blood levels or other target tissue .-
. -organ levels when that kind of phenomenon occurs. This is
' -'"- ‘the fourth time I‘ve brought this up in the last couple of '
':'-: ‘months and mo one can do more than shrug their shoulders and
. %poosay, we don’t know what happens. This, again, is talkihg
 about the existing beody burden and the dynamics that may -
-result from what we would construe to be positive lifestyle
" rimprovements. Getting yourself fit may not be a one hundred

"¢ percent payafs.
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Let me explain some further reasoning. Dioxin and
related chemicals exert effects by binding to very specific
nuclear receptors. These are similar to steroid hormone
receptors. These are proteins that live in the nucleus of
celis. For this family of receptors, there are 1-2,000 per .
cell. If you occupy a few hundred of those for other

comparable nuclear receptor systems, you elicit bioclogical _ __.._. ...

effects, so you can 6écupy ten to seventy percent and you
get different degrees of response by occupying those
receptors.  Everybody agrees that dioxin works by binding to
these receptors. At a concentration'of 1 ppg, a teaspoon of
water contains over 1.6 million molecules of dioxin--
comparéd to a couple of thousand receptors'per cell. Of
course, I can’t say that all 1.6 million land in one single
neuron in the braih, but this is the opposite of the stack
of barrels to the moon. A Gery dilute solution containé a
large number of dioxin molecules that are plenty to occupy
the active receptors for these kinds of effects. This is
very different from a compound like aspirin, which is a
fairly general weak inhibitor of a generally present enzyme

| that involves synthesis of prostéglandins. Aspirin, which
'was mentioned yesterday, has not very specific "effects

compared to the "silver bullet" effect of these kinds of

compounds. -

As you’ve already heard today, the_background level in
humans qu,TCDD is something like 1.3 ng/kg, and for the sum
total of toxic equivalents it is something like 7 ng/kg.
Using either one of these figures, we now need to look at
the studies that have been done in the last fifteen years
that loock at some developmental endpoints and some '
productive effects, different from the multi-generation,
chronic exposure study that was mentioned yesterday.
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In a NIOSH study, men who were occupaticnally exposed

~to dioxin showed suppression of testosterone levels. The

" body burdens in the men showing that suppression were in the

_.range of 5 to >19 ng/kg. Even if we allow that we really '

. can’t determine whether the current body burdens or the
exposure way back was the mechanistic cause for their
reduced testosterone levels, effects of any of these numbers
in humans is of concern to me. If these men came to clinic,
they’d get treated for their lowered testosterone levels.
They would elicit a health care response for hypogonadism.

You have to be critical about these things, no matter
what interpretation you finally put on it. There is every
reason to think that these men wefe exposed to other

_ chemicals. But as the workers trled to look for other
poss:.ble chemical mediators of thJ.s effect they haven’t -
. found any. - I know that is a double negative, but they can’t
‘ -.__z_-__really _explaJ.n_ the effects based on the other known B
chemicals these workers were exposed to.. Another point is -
that all of us are exposed to a whole array of chemicals. -
;s If there are adverse 1nteractlons among different classes of
chemlcals, we too are subject to those kinds of rlsk. It 1.s
a dlfferent kind of interactive concern. :
: Next in a study by Mably and others, pregnant rats
v were g:.ven a2 single dose of dioxin on day 15 of pregnancy.
_ “ The lowest &ose studied was 64 ng/kg, compared to levels
e in us of arcund 7 ng/kg. That dose did not affect birth. -
. weights or adult weights of those offspring. It did alter & .
male fetal @avelopment, such that they did have comprom:.sed
- sperm production, diminished size and weight of other
- _hormone-dependent tissues like prostate and epididymis and
 so forth. So there were reproductive tract effects. And
these males showed desmasculinization. So their behavior
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was compromised. That’s a brain effect. When thesa kinds
of tests and basically any other exposure paradigm with any
other agent have shown that kind of feminization or de-
masculinization of behavior, subsequent studies in evefy
instance have shown changes in brain anatomy and brain
biochemistry that confirm that this is in fact a structural
and/or biochemical changé in how the brain works. How the

‘brain is organized determines whether these behaviors are

sex-appropriate or altered.

It is further important to consider that this was not a
"no-effect level™; this was nlow-effect level." To be sure
we all agree on what that implies, it meéns that this éffect
at this dose might turn out to be microscopically akove a
no-effect level but it could be much higher. We can’t tell
until the next round of studies is done. And they ares being
done. So even if we accept that the low-effect level of 64
ng/kg is the level of dioxin which might turn out to have no
effect on rats--which is a fairly slgnlflcant and ba51ca11y
unfounded assumptlon--thls would still be less than ten
times higher than the body burdens we carry around right
now. It is within an order of magnitude. So that is no
margin of safety.

Third, in a study of monkeys by Bowman and others--
which at one point was questioned about its reliability,
but Linda Birnbaum and others at EPA say they have audited
it and they are convinced that the study is clear--the
offspring who were exposed in utero to 22 ng/kg showed
changes in learning ability. They had disordered object
learninq. So in this primate model, another behavioral
index of learning in the offspring was compromised by
a dose that is only about three times higher than what

we currently bear.
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So why do I think that current levels of dioxin in
people’s bodies are a significant health concern, givén that
the levels I have described are at least somewhat higher
than what we currently bear? None of these studies
identified levels at which the reproductive or develop-
mental effects do not ocgur. Therefore, we really don’t
know whether these levels truly are different than the
dioxin levels that we currently bear. It concerns me that
one of the studies indicates dioxin effects in humans at
body burdens comparable to what people can be expectad to
'presently bear. The Bowman studies in primates show effects
on the ability to learn at levels only three times higher
than what we all prcbably bear right now.

At this time there is very little information to make
any judgment about whether humans are less or more sensitive
“to dioxin than animals, or whether or not wide differences
in sensitivity to the effects of dioxin would occur within
‘the.human pppulatién.- The only exefcise that &ou can
aﬁtempt is to lock at the effects of dioxin in. the
occupationally exposad men and compare that to adult
laboratory animals. In that comparison, it appears that
humans are much more sensitive than the laboratory animals.
'That is the only best-guess comparison I can offer you. |

" Given these three sets of observations where the body
burden in human study subjects or the animals are only three
to nine times present human body burdens, I cannot conclude
that there is any margin of safety between what all of us
currently bear and the levels of dioxins and related
compounds shown to produce adverse effects on male
reproduction and central nervous system development, as
manifésted in sexual behavior and learning. The essence of
these conclusions was presented at the re-assessment and
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none of the assembled panel offered any real disagreement.
The acknowledgment of that conclusion by EPA is described
in the October 9th memo regarding the dioxin re-assessment
activities that Erich Bretthauer, Assistant Administratof
for Research and Development, sent to EPA Administrator Bill
Reilly. So they acknowledged that interpretation and stated
it, almost word feor word} as I.had stated it previously.

As a clinician,,I.can only see sustained risk if the
levels of dioxin in the human body are allowed to remain
elevated, and only increased risk if body burdens increase
even incrementally. Let me give you'some feel for the cost
in human health impact on patients that i see. In terﬁs of
utilization of health care resources, infertility alone is a
significant problem, independent of these neurodevelopmental
type issues. Something like fifteen percent of couples in
the U.S. suffer infertility; About forty percent of those
are due to male factor. Most of those men have no obvious
clinical cause for their low sperm count or low hormone

levels and there is no clear history indicating some
antecedent or ongoing injury. The clinical quandary is

often trying to come up, for yourself and for the patient,

" with some cause-and-effect explanation. The only

biologically plausible thing we are commonly left with is
something environmental. I have no idea, for any individual
patient, how you can indict any particular compound, except
in certain instances where there is some industrial hygiene
exposure study that has shown them to have been exposed.
But one comes away with a sense that we don’t have other
biologically plausible explanations for most of these men’s
reproductive disorders. I have to wonder if, given what we
now hear to be ancient history of dioxin and other compounds
in our culture, dating from well before I was born, if many
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men might not have suffered in utero exposure, even decades
ago, and now be suffering long-term consequences, 'That is
biologically plausible also. o ’ _' |

Another point regarding women eating_fish.' More than
fifty percent of all human pregnancies in the U.S. are
~unplanned. So when you talk about protecting the fetus,

a couple can’t be expegtéd to plan ahead and say, we’re
going to eat right and do all the right things to protect
our future baby by changing something over the shcrt term,
because that will only address risk reduction or improved
quality of lifestyle for maybe 45 percent of all
pregnancies. If you talk about exposures that have a
timespan of many years, then we would be demanding
outrageous things:' a teenager planning a pregnancy twelve-
fifteen years later, to change her lifestyle to reduce fetal
exposure. That’s impossiblé. .

On an individual level, when patients_éhow up with -
abnormal sperm counts, disorders of ovulation, changes in
menstrual function, etc., they have to be treated. Men with --
~ low sperm counts will come to the clinic for infertility
assessment. You do a number of screening studies and
commonly end up only being able to offer high-technology .
options like in vitro fertilization. Many of them will
conceive with those kinds of technology-—-at $7000 per
treatment cycle and a 1-in-10 pregnancy rate per treatment
cycle. There is now internationally based data to say that
four or five cycles is statistically reasonable for those.
couples. That’s many thousands of-'dollars to treat one
couple for a treatable problem. So there are Very real
costs of even the simplest case of compromise of these
individuals. The bottom line is that such patients with
diminished sperm count or lowered testosterone levels do
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incur very real costs in medical treatment. Frankly, I
think it is ethical to say that any preventable cause for
such disorders is worth address;ng from both public health
and health care flnanc1ng perspectlves..

It is not as easy to measure changes in sexual behavior
as would be_lmplled by some animal studies, or learning
disorders as implied in the monkey study, but I find those
particularly worrisdme--és-a.physician, a parent of two
little children, and as a citizen with some concern about
the functional status of the next generation. As a
scientist in reproductive developmental toxicology, I
believe that the available studies show the hazards from
dioxin and reslated compounds can occur at levels that are
very likely in the range of present human body burdens.

As a physician, I can’t think of a justification for any
collective behaviors that serve to sustain a>cu:rent hazard
or permit'it to worsen.

In closing, I’d llke to leave you with these two-
opinions: (1) Because existing levels of dioxin in people s
bodies are of significant reproductive and developmental
concern,'regulato:y efforts should be focused on seVergly.
reducing, if not elimiﬁating, sources that create body
burdens of this group of chemicals. (2) To the extent that
the consumption of dlox1n-contamlnated fish in Maine rivers
has an effect of either sustaining or increasing those
levels, then I think that is a significant public health

concern.
STEVENS: Any gquestions?

STICKNEY: You mentioned contaminated fish, but the previous
speaker, Mr. Webster, spoke of dioxin as being in meat,
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eggs, dairy products, poultry, and fish. So éan you tell us _ ,
a little about the danger all of us are in who eat those i
- products but do not eat the fish out of these four rivers

that are under consideration in this hearing?

HUGHES: What is reasonable to suppose is that all those
things contribute to what we bear. I think what makes
public health sense is to try to reduce all of those
exposures as much as we can. It may be a nec=53a*y exercise
to fragment tﬁose efforts to reduce exposures to these kinds
of compounds lntobdlfferent topics for regulatory purposes. : ,;
You know more about that than I do. But issues about
incinerator sources, smelters, etc., I think are also
important and need to be addressed. - I don’t think it’s one
or the other; I think it’s all of the above. As one who
grew up on a dairy farm, it concerns me that dairy products

are another source of this.

STICKNEY: Do you have knowledge that the EPA.is pressing _

down on the cattle industry, the pork industry, the lamb - ' .
industry, ané@ all the other things that were mentioned? _': _ .
Are they coming up with the same type of scrutiny as the '
dioxin coming from paper mills? | - -

HUGHES: I haven’t heard of such. As a member of the Shéép
Producers Association of the country, I figure I’d hear

about it pretty early.

STEVENS: See if I have gained the right knowledge from your
véry ipﬁeresting testimony. Is it fair to say that your
major concerm 1s not so much risk assessment of the
carcinogenic effect of thls compound and spendlng major tlme
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on that, but really what we should be more concerned about
is the'hormqnal receptors located in our cell nuclei that
may be taking up dioxin or its allied compounds, and thereby
preventing proper hormonal contact within ourselves?

HUGHES: Bingo! You’ve hit it on the head. When the
scientific data base gets soqnd enoﬁgh, as it is rapidly _
getting with dioxin-related compounds, you then understand
the molecular and cellular mechanisms of action. It loocks
like these divergent effects on reproducﬁion, ¢S function,
inmmune function, hepatic (liver) enzyme changes; carcino-
genesis--all appear to be unified by an AH receptor
mechanism. So once you gain enough data toc make that
mechanistic argument, then I think many things becone
clearer. One can then look for those cellular markers in
fetal tissues and get a much clearer meaurs of how much the
hazard is for target tissues by using animal models, etc.
That is very satisfying scientifically and should allow the
scientific communlty at large to give you better advice and
. say we are really confident because we finally unde*s;and
how it happens. For a number of target tissue effects,

I think we will have that kind of understandlng befc*e we'

understand carcinogenesis.

STEVENS: Thank you. Any other questions? ...

Dr. Ellen Silbergeld

You have a résumé of my background and experience and
- I’11 oﬁly touch on those that I think may be relevant to
your judgment of what I would like to present to you today.
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My education and training has been in environmental
engineering and in environmental toxicology as well as in
basic research focused primarily on neurodevelopmental
tcxicoloéy. I am currently a tenured full professor in
epidemiology and toxicology at the University of Maryland -
Medical School and an adjunct full professor of environ-
mental health sciences at the Johns Hopkins medical
lnstltutlons, both in Baltimore. I am also a senior adjunct
‘scientist with the Environmental Defense Fund with my
colleague, Dr. Peter deFur.. '

My research experlence over the past twenty years
has resulted in publlcatlon of about twenty papers, book
chapters, and abstracts, primarily focused in the area of_
neurosciences and toxicoldgj. I have been directly involved .
in conducting basic research on the toxicology and |
mechanisms of dicxin'eince 1982. I may be the only person.
who has spoken to you who has actuelly handled and dealt '
with dioxin in the laboratory. | )

I have served on numerous advisory commlttees related
to toxicologic matters, including serv1ng as a special
consultant to the U.S. Secret Service, to the Organlzatlon
for Economic Cooperation and Development, New York State,
the Government of Bermuda, the Centers for Disease Control
~and the World Health Organization. I have served
specifically on dioxin-related committees for the Natlonal
Academy of Sciences and also on committees related to risk
assessment for the National.Academy of Sciences and am
currently a consultant to fhe Institute of Medicine
Committee on Agent Orange. With respect to Agent Orange,
I ama membe. of the science advisory committee to the
Amerlcan Legion and alsc to the U.S. government for its
studies of Air Force personnel exposed to Agent Orange.
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I have served on the EPA Science Advisory Board
executive committee and have been an appointed member of
special advisory committees to EfA in 1985, 1983, and
currently for the various assessments and re-assessments of
the toxicolegy and risk asseassment for dioxins and,felated
compounds.. In addition to serving on the Science Advisory
Board itself for EPA, I have served on the National Acadenmy
of Sciences’ Board of Envircnmental Sciences and Toxicology
and I am currently, with Dr. Hughes, a member of the Board
of Scientific Counsellors for the National Toxicolcgy
Prodram of the United States, and a member also of the
committee that reviews data on the scientific evidence for
carcinogenicity of chemicals and other materials. Like Dr.
Hughes, I review papers and grants. I am on the editorial
bcard of a number of journals. I am past president of the
Society of Occupatidnal and Environmental Health.

I would like to speak with you on some of the matters
that have already been raised and try to bring them together
in a way that may make sense. I would like, however, at the
outset to invert the commentary of Admiral Stockdale and
say: why are you here? You are here because the EPA is not
here. You have been placed in a very difficult position; _
which is to examine an extremely complex set of information
related to chemistfy, biochemistry, biology, eco-toxicology,
ecosystems biology, fish consumpticn, human behavior,
industry policy, and ecdnomics. One of your duties must be
to kéep those issues separate and to dgtermine, the best way
you can, to bring to bear the most relevant and directed
state-of-the-art consensus scientific information that
coincides with ydur mission to protect human health and the
environment through the application and enforcement of
rationally based water quality criteria. All the other






DEP/BWQC/Ch.584 | 11.06.92 " Vol.III/95

issues that relate to those must, in my opinion, be informed
by a primary judgment as to the potential hazards of various
standards for dioxins in receiving waters on human health |
‘and environmental integrity. _

Now when we approaéh this overall assesment from that

perspective, B TN 75 5 R T R R e | PR 2 T g o e 3 g e
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veacticnﬁof”Ezdxmn; I will not make reference to the work of

the re-assessment committee, although I am an author of the
final summafy chapter, which is the dose-response chapter.
I will be happy to answer your questions about that document
ané the views and opinions of my colleagues in the
preparation of that entire re-assessment. I want to make it
clear that I am not trying to tell tales out of school or
preémpt the publication of that work, but to present to you
what has been the result of decades of ressarch by myself
and others on thls toplc and relevant areas.

It is very important now, in 1992, to. acknowledge that
we have very solid information on the identification of the

- hazards of dioxins and related compounds; that is, the

biochemical properties of this extraordinary molecule and
its related structures. It can be best described--and I~
think Dr. Hughes led up to this--as an extremely stable
synthetic hormone. S0 imagine the dispersive release of an
extremely stable sYnthetic hormone into the environment.

I think Dr. Hughes was alsc very right to finally confront -
this continued repetition of drops'of water in swimming
pools, pennies on the way around the earth, barrels on a
trip to the moon. This is an absurd way to understand the
way in which hormones act in the body. Hormones are very
differeﬁt, They are, as he suggests, a "silver bullet."
They have an extraordinary biologically based tra;king
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device, so that, unlike the one barrel in the millions on
the way to the moon, they are in fact.that one barrel that
lights up when the eye of the cell, the receptor in the
nucleus of a cell, scans all the molecules presented to it.
All that it sees is that one molecule that flts like a key
into the biological -lock, whlch is then opened on a
‘structurally specific basis by hormones, of which dioxin
must be considered one. So I hope fhat lays to rest finally
all this gibberish about how insignificant and silly it is
to talk about parts per billion and parts per trillion.

It is not silly to talk about ppb and ppt when we talk about
steroid hormone action. That is what we are about here
today. _
The hazards that are now well associated with dioxin
are the hazards of cancer, reproductive and developmental
toxicity, immune suppression, and neurclogic damage. '

In addition, there are target organ effects on liver, skin,
and kidneys. These effects can be grouped in terms of the
consequences of chronic exposures, of which probably the |
most important are cancer and hepato-tox1c1ty (effects ‘on

' the liver) and, very importantly, the consequences of much
more limited or short-term exposures. I would like to focus
on the latter, because of your concern about the potentially
llmlted nature of the consequences of your decision here,
although I weculd note that that is potentlal. The actual-
duration of the consequences of this ‘ruling are, I thlnk,
somewhat uncartaln.

As Dr. Bughes mentloned there are at least three
systems whers the biology of the system is such that very
short-term interventions in its status have long-term, if
not permanent, consequences. These are systems that are
acutely attuned to developmental state of the organisa.
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They undergo a very precisely timed developmental acguisi-
tion of competence. 1In the case of_ceftain parts of the
reproductive system and of the nefveus system, there is no
opportunity'to recapitulate, to remake the system once it
has gone down a certain pattern, be it the biologically
corre correct one or a bioclogically deranged one.
a chance to repalr these systems.“_ .

The three are the immune systenm, the reprcductﬂve
system, and the nervous system. The reproductive system and
the nervous eystem, as I mentioned, have exquisite timing
which cannot be recapitulated, cannot be repeated. We know
this from many agents that damage these systems. We know
that early, highly limited exposures--prenatal alcochol
syndrome, early lead exposure, early drug exposure--have

" profound and, as far as we know, persistent effects on the

later acquisition of full developmental competence in both
nervous syetem function and reproductive system function.

The immune system is even more developmentally
sensitive in that, at very precisely timed periods in the
late frenatal and early-postnatal periods, various parts
of the immune system come into full function and, very
importantly, communicate with each other in order to acquire
that full functioning. Therefore, very limited perturba-
tions in that system, depending‘upon the time that they
occur, can have devastating effects on the aequisition and
maintenance of immune competence. We know that now, too,
from a number of drug studies as well as inborm errors in
immune system function.

These are the systems that are very sensitive to the
effects of dioxin and they are sensitive precisely timed
with the periods that are most critical to the later
development of full competence. So this interaction between

We don‘t
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ontogeny, or the deveiopment of the systems,'and'the
sensitivity to dioxin is not coincidental. Nor is it
coincidental, I think, to a relevance to cancer, as Dr.
'Hughes mentioned, because we are now looking at a
fundamental set of mechanisms that play out in different
cells~--perhaps even in men and women and certainly in
different age groups--depending upon the demands on those
systems, other endocrine and hormonal changes that are
ongeing, and the life history of that cell and the function
that is sen51t1ve to.dioxin at the time. '
Dlox1n is clearly the most toxic manmade chemlcal that
we have ever studied, other than lethality. Its reputation
as being acutely lethal has been something of a diversion.
There are a number of biological molecules that are equally
lethal. But it is not weirdly toxic. It’s not an outlyer
in our scientific knowledge. I’d just like to stress again
that its §otency very much resembles that of endogerious
steroid'hormones.' It is reminiscent of those molecules,
both in how it acts as well as in lts potency.
' It is the scientific consensus on the mechanlsms--the
topic that Dr. Hughes ended wlth--that I think is important
" for you to consider, although not necessarily to apprehend.
and utilize as a critical component of your decisionmaking.
' I would like to ‘stress that this information is a consensus
.opinicn. This is not an outlyinq or vanguard notion in our
understanding of the biology of the mechanisms of dioxin.
This has been the focus of my own research and it is .
research that has grown and developed over the past twenty
years, | o
We understand now that the biologic basis, the initial
event, upon which all the cellular and organ and organlsm
level effects of dioxin appear to depend is in fact inter-
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action with a nuclear steroid hormone-like recertor, which
has in fact been called the dioxih.receptor. The property
of that endogencus molecule, whiéh is found in human cells'
as well as in the cells of sensitive animal species, is to
recognize and bind to dioxin, transport it to the nucleus,
and facilitate its interaction with specific genes. Thus,
dioxin is a genotoxin; not in the sense that it mutates
genes but in the sense that it profoundly alters the
expression of genes. The analogy would be, if you had a
Xerox machine to make copies--which is essentially what
genetic machinery does-~-you have a piece of paper which has
the instructions for your cell in your genes. But in order
for something to happen, you have to make a copy and take it
out so that something else does something in responsas to
that message you take. Now you can damage this process by
either messing up the Xerox machine itself, by ripping the
copy aftef you’ve made it, or by interfering between the
piece of paper you’re trying to copy and the copying
mechanism. Esséntially, dioxin does the latter. It
interferes with the expression of specific target géhes._
As a result, it deprqgramé and repfégrams cells.

Now this occurs at molecular concentrations, as Dr.
Hugﬁes mentioned. These millioné of molecules of dioxin
contained in a teaépocnful of water, with parts-per-
quadrillion (ppq) concentration, are highly relevant to your
evaluation of hazards, because you are talking about
‘confronting an excquisitely sensitive, evolutionarily tuned
mechanism--overwhelming it with molecular confrontation with
highly stable molecules. The difference between dioxin and
endogenous steroid hormones is that it is extremely
diffictlt for the cell to get rid of dioxin. Its stability
and persistence aggravate and amplify the biological signals



DEP/BWQC/Ch.584 ' 11.06.92 Vol.III/100

that it induces through altering gene transcription. That
persistence, which plays out on a macro-scale as Dr. deFur

 has pointed out in terms of its behav10r and penetratlon

throughout ecosystems and up the food chain to top-level

. consumers such as ourselves, is also played out in the L
micro-scale within cells. That persistence is one of the
critical characteristics of these compounds.

A receptor-based aoproach to asséésing the risks of
dioxin, which is the consensus approach based upon the
consensus statement of molecular biolegy of this compound,
is in fact the sound science upon which criteria for
understanding and assessing.risk will be based in the
future. This consensus, I’d éuggest to you, allows us
to understand the multiplicity of effects, including the
reproductive effects, of leXln. :

I’d like to turn now to some of the lmpllcatlons of
" this understandlng of the risks of dioxin and the way in
which they affect. Dr. Hughes pointed out .one of the
important differences between reproductive toxicity and
carc1nogen1c1ty in terms of a klnd of bottom line. Are we
concerned about an increase of 1-1n—1 000,000? And there
may not be a mllllon people in Maine who are eating fish
from the Androscoggih; aﬁd»therefore would we ever see
anything really? Or are we concerned.about a different
- kind of risk alfogether?

Using'the overhead, I‘d like to show you conceptually
what I think you need to think about here, because these are
conceptually very different risks. As a conseguence, there
is a very different bottom line'you need to think about.
This really just amplifies what Dr. Hughes mentioned before.
We are essentially talking about two different kinds of
.effects that have very different public health consequences
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that you need to think about. The kind of effect we usually
think about when we talk about risk assessment is, looking
at a dose, as it increases, a risk increases. You’ve heard
a lot about those risks. They are always expressed
probabilistically: 1-in-1,000,000, 1-in-100,000, l-in-
. 10,000. At one dose, let’s say, there is an associated risk
of 1-in-1,000. Obviouslf, none of us would tolefate those
kinds of increases in risks in considerations of this sort.
Then, at some higher dose, there is a higher risk of, let us
" say, l-in-lbo--very high risks. And so we would talk about
a risk assessment curve of this nature. We might assume it
is linear or non-linear. Let’s assume it is linear for
simplicity’s sake. But one of the important aspects of this
“kind of risk, as scme of you have noted, is that actually,
if we take it very crudely, 999 times out of 1000 there is
no risk. That’s what we mean by probability. So, all
things being equal in a very simple world, for 1000 people
equally exposad, with equal susceptibilities and histories,
cne of them might éxperiencé a cancer associated with the
exposure, but 999 will not. Even up here at 1-in-100,
99 times out of 100 nothing will happen. So these are the
dimensions in which you can choose to lock at a kind of
bottom-line approach to probabilistic outcomes like cancer.
After all, cancer--like pregnancy--is something you either
have or you don’t. You don‘t have a little bit. So that's
why it is expressed in these.probability terms. It’s like
flipping a coin: it’s either heads or tails:; it’s not a
little bit of both--unless scmething has gone very wrong '
in Atlantic City.

Now I’d like you to contrast that with what we know
about reproductive and developmental toxins--justr in terms
of the bottom line. Let me draw a real dose-responsa curve
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that was published in The New England Journal of Medicine

- last week, related to lead--a very well characte:ized neurc-
'developmental toxin. Now we know that, as the dose of lead
goces up, we can look at an effect. The effect that was '
studied in this particular paper was the IQ of children.

A very important behavioral output; we’d all agree, of our
children--their intelligence. What this study, -and other
studies as well, show is that, as blodd lead levels in
children go from 10 to 30, the IQ drops about 15 points.

But that’s in every child. That’s the difference. So
although we may say a decrease in IQ is not as serious as
contracting a lethal cancer, I think the point that Dr.
Hughes was trying to make is that the prevalence'is so much
greater that, for continuous effects of this type, where the
effect severity, and not the,probability, varies with dose,
the public health bottom line may be extremely serious.
These sorts of effects, therefore, deserve your attention

- to a very greaf degree in proceedings of this type. '

Now: I’d like to end by returning to the issue of how

' oné can scope the data you have related to exposures and
actual concentrations and events in Maine with the type of
toxicologic and basic research data we are trying to present.
to you. I think a very convincing éase has been made to
you, and has been made in many other fora around the world

" considering this issue--at the World Health Organization,
the Centers for Disease Control, the EPA, and elsewhere--
that background levels of exposure and body burden in many
industrial populations, including ocur own, are in a range of
concern. For particular populations, such as pregnant women
and nursing infants, they are possibly within the range of
_actual’ toxicity, particularly for neurodevelopmental,
reprcductive,-and immunologic effects. So that our goal
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must be to look at this as a need to reduce the background;
not to deal with the additive exposﬁres'upon the background.
You are confronted with a very difficult situation.
As many of you have already pointed out, there are multiple
'sources. In fact, there are not only multiple sources right
now; there is the burden of the past overlaid on ongeing
pugources. So what is a reasonable decision in confronting
one source, which is the power you have before you right
now, within this mosaic of multiple past and present inputs
into the human daily dose and the human body burden? I‘d
sudgest (with humility because it’s not my field) that
obviously one should take into account such reasonakle
principles as cost-effectiveness and where you can make the
best investment. The best investment is clearly in the food
chain and in medifying consumption and exposure to dioxin
_that occurs through ingestion of food, because we understand
that is the source for most peoplé of the major'part of the
daily dose. - E | -
Now what is the most efficient way to do that? I do
not think it is to go after the milk producers, the lamb and
veal producers éf the United States, because that is only
secondary. There we are interdicting the outputs. It is
much more efficient and reliable to interdict the inputs.
Where are lamb, sheep, milk, eggs, poultry, fish getting the
‘dioxin from? In this case, we know where the fish are
getting-the dioxin from. So all standards of engineering
and economics and rational governﬁent behavior, or least
intervention, say it is to interdict the primary input.
You have a remarkable opportunity to do that, to take a
reasonable exercise in pollution prevention to stop the
accumulation of this process through a food chain that
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eventually leads to top-feeders in our ecosystem and
wildlife popu;ations and humans as well. |
| .. There is a direct analogy with lead in that’ the most
effective thing we’ve ever done in the environment for
public health is to ‘remove lead'ffom gasoline. That was
an interdiction at the poinf of input; not at the various
-outputs. _ .

I think this can in fact make a real dlffe*ence Let’s
look, for lnstance, at the data that Tom Webster shcwed you
of the daily dose, the propoertion of the fish TEQ dcse to
the background TEQ dose (at Tab 11). -What these data
imﬁress upon me is that, for someone eating three or four
meals a month from fish with these representative levels

in these rivers, that consumption pattern constitutes a
significant portion of that individual’s background dose.

- So this is not a trivial part of this complex picture of 
exposures. to focus upon. This is a substantial portien.
Let me remind you that the Publlc Health Service
congratulates itself (with good reason, in my oplnlon) that
taking lead out of gasoline reduced human body burdens by
about thirty percent. You have a_potential‘opportunity to
" do the same thing here by focusing on this one input.

_ Now let us look at these data in another way; that is,

" in terms of the daily dose and the range of options that you
have before you. The figure at Tab 13 is an attempt to draw
some implications fo: the daily dose from a variety of water
quality standards that you might consider. If you consider
the current discharges--whatever those might ke--as being
related to dioxin concentrations in fish of approximately
one ng/kg, that then yields (and Mr. Webster went through
this) a ‘range of possible daily doses of O. 36 to 0.54
ng/kg/day (the middle column of figures). That, as noted
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before, is between twenty' and thirty percent of the back-
ground intake dose--a not-insignificant pafﬁ of the overall
picture to deal with. If you were to go to the proposal of
0.5, and if in fact discharges went to that level, the fish
" dioxin concentrations could range between 1.3 and 7.1 ng/kg.
Again, a scenario of three or four fish meals [per month] of
such fish would then present daily doses as shown. That
would then be a substantial amount of the background dose?;
from 25 percent to.an almost doubling of the backgrcund
dose. That is certainly not insignificant. '

But what is the advantage of undertaking and izposing
upon the people of Maine the standard of 0.013? What are
‘you going to get out of this in&estment? Here is where I
think these data are very worth your consideration. That is
estimated to eventually reduce fish dioxin concentrations to
about 0.2 ng/kg, with a resultant reduction in the daily
dose, as shown in the last lines of this table. That will
then reduce this one source for the overall daily decsa to
4-6 percent. I’d suggest that, from the public health point
.of view, if we could find one step that would make that kind
‘of impact on an exposure to an identified hézard, we would
be very glad to take that step. &and compelling evidence‘
would have to be presented against taking that step. '

STEVENS; Thank you very much. I have two questions. If we
go back to the feceptor theéry, does that give us ccmfo;t,
or is it a possibility that, because.this receptor is there
ready to accept the dioxin molecule, a single toxic dose
during pregnancy (or whenever it occurs), once it comes

in and reaches the toxic level and is taken up by the
receptors, that’s all that’s necessary? Then it remains
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there and exerﬁs its influence from then on? Is that a
possibility? - _ A

SILBERGELD: Yes, it is. It may be a result, either as you
suggest, because the dioxin itself stays there for some .
perlod of time or because of. the critical timing at which
that event occurs. We have an analogous chemical that has
‘caused devastating health effects in our,populatidn. It is
called diethylstilbesterol. We have experience with what
happens with exposures to synthetic horménes at critical
periods of development.

STEVENS: To the next generation?

SILBERGELD:. To the next generatlon and potentlally the
generation after that as well, I believe.

STEVENS: The other question you alluded to, you said you

. were not.going to mention this unless asked:. Since you are j 
on the panel that is seeking to establish a federal level,

can you enlighten us as to whether you think, because of the

"_reproductlve pOSSLbllltleS, it w111 be the same as the

‘standard now, or lower, or what is your thought on that--
if you want to answer. You just sort of alluded to that.

STLBERGELD: I am one of the co-authors of the final |
_ integratiﬁg chapter of the re-assessment volume, the chapter
on dose-response. One of our central tasks is to provide_"
for the agency a biologically based model for risk assesment
for the didxins, out of which the agency can then make 2
policy decision as to where on those dose-response curves it
‘wishes to align itself and make naticnal investments. 'Bgt :
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the shape and nature of that dose-response curve is what we
have been charged with developing in terms>df the science.

- For cancer alone, the risks of dioxin will only be
considered more serious..

STEVENS: Thank you. Anyone else have Questions?

ROY: You indicated at the outset of your testimony that
yours was what you called a “consénsus opinion." I am
frankly having a very difficult time squaring that with
industry’s position. Are industry’s arguments regarding the
clinical effects of dioxin really on the fringe? I would
like some sort of response to that.

SILBERGELD: I wasn’t here during their presentation, so if
there are specific issues that you want to ask me abdut, I‘a
be happy to try to respond. I would only note that there
are a lot of people who have opinions about dioxin, but
there are very few us of who actually work with dioxin. I
am speaking of the consensus opinion of researchers actually
involved in the epidemiologic and toxicologic studies of
dioxin. There are scientists who work for the tobacco
industry who say that cigarette’smoking doesn’t cause
cancer. You can judge where you think they lie on the
consensus .spectrum. But if there are specific statements
that ha&e been made here before you, I‘d be happy to try

to respohd to them. | '

ROY: One of the statements you’ve already spoken to--the
issue of the teaspoon. 1It’s very difficult for me to get
any sense of what is real. You’ve certainly added to that
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but you are one person and we have to make some judgments
based on an awful lot of things.

SILBERGELD: I'’d say with some degree of cbnfidence that if
you asked the larger community of persons expert in steroid
hormone biochemistry and physiology how they would try to
present to you the extreme potency and sensitivity and |
specificity of the action of steroid hormones, they would
use the kind of language that Claude and I have used; that
it’s better to talk about a searchlight pickin§ out the

one spot in a universe of darkness than one drop in an

" undifferentiated swimming pocol, which is the analogy that
has too often been used. '

STICKNEY: I must come back to-the statement by Mr. Campbell
that we are all at risk in this room because I think ;ll”of
-us eat eggs, drink dairy products, meats, and what have you.
Very few people in the State of Maine are subjected to even_‘
having the opportunity to eat one of these supposedly '
contaminated fish from the four rivers in which pulp mills
exhaust their effluent. So'I guess I am more concerned as
"an individual from these talks this afternoon withiwhat risk
am I at and my children and my family from eating beef or
lamb or the other products that are alsc carrying dioxin.

I know that is not the subject we are discussing here, but
it has been brought up and used as part of the dioxin chain
or source, so I think all of us should be concerned as to
what the future poses for all of us in eating those

‘products.

SILBERGELD: I think that’s true. I think that’s why a.
comprehensive view on exposures, which I understand is
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another aspect of the re-assessment that EPA is undertaking,
needs to be done. What I suggested at the end was that yéu
take a very hard-headed view and say that, in»that.context
with many sources, many different diets and lifestyles, what
is the worth of an investment in this particular source.

I’d suggest that 'it’s sufficient to merit ybur investment.
It’s not the end of the problem in the same way that taking
lead out of gasoiihe didn’t end lead poisoning.  But it madém
a dent that was noticed. '

TRACY: You’ve besn very enlighteninq and i have to echo
other Board members that the data is, no question, cver-
whelming in trying to take it all in and put it together and
make some sense. My husband is an avid fisherman ard
hunter. He has a thirty-pound lake trout on his wall to
verify that. However, it comes from Canada and not Maine.

I am sitting here as a mother of two teen-age boys who are
also fishing and hunting. Quite frankly, the meat that we
have either comes from the one moose catch or the yearly '
deer catch. I am thinking that the dioxin level is not just
in the rivers, as you are are indicating. Even thgugh the

- moose may have come from the Moosehead area of Maine, there
is still dioxin there. And it is nbt necessarilyAfrbm the
paper industry. The whole emphasis for our being here is
based on the paper industry However,‘what has come out
mainly today is that dioxin is dioxin is dlox1n-—whether it
' comes from the paper industry or whether it comes from the
air or Agent Orange, it is there, we are getting it every-

where.

SILBERGELD:v But not equally from everywhere. I really
would urge you to look at the table in which we tried to
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draw for you the J.mpllcat:.ons of different wa.ter quality - »
standards for the daily dose. ‘Just consider the request of
the Natural Resources COuncil--_th.ch_ I know they tock with a
‘great deai of debate because they'called me repeatedly late .
at night about it--and I am very impressed with that, too,

I must say, and I am here without getting any money for this
e:.ther, except my plane fare, I hope. The ability to reduce
an identifiable por'tlon of the background dose by about
fivefold is very significant from a public health point of
view. That’s not an insignificant opportunlty you have -

before you.

TRACY: You are zeroing in on what is before us, which is .
‘the rivérs of Maine. I certainly understand that argument. .
I think, hcwever, especially the past two days, the em_phasis

and the presentations have been over the entire gamut of '

dioxin. T understand that that was dore on an educational = -
.basis for us to understand the severeness of how dioxin

affects us as human beings. There would also be the
. argument-—-and we’ve heard it tcday--that we don' t flsh the -
rivers, or we don’t eat the fish from the rlvers. As avid .. -
fishermen as my husband and two sons are, the ‘fish that we
 do eat would have to be at least ninety percent from the’

fish market, which would not come from any of the rivers in’
Maine. Leawing here today and hearing the general public -
- who have read the articles, who have seen the telev:.sed

_as well as zadio coverage, they would say, I am not in that

‘ popul'atz.on, what’s the big to-do? Althou_gh we are gOLng_to
hear, I am sure, from the Native Americans that, yes, they

are in that population. How do you counteract all of this?
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SILBERGELD: That is certainly an option. We can take a
quarantine approach to the environment. We can dump toxic
chemicals in certain areas and we can post them. We can
fence them. We can put guards with guns around them.' I
don’t know how much of Maine’s economy depends upon tourism,
"upon the love of people like me who grew up in this region
wanting to come back. One of the things we do like to do is

fish. I like to fly fish. I don‘t think I want to go to a

state where I get the concept that rivers are being "let go"
and that I just get a map from your fish-énd-game pecple
that says, just don’t go here and everything will be fine.
It would give me a kind of uneasy feeling.

I think thers are commitments and fundamental values
at stake here as to how we treat certain parts of our
population and how we treat the environment. Dé we treat it
as something that is quarantinable? And that’s how we '
handle these problems? Or, if we have an opportunity
‘to intervene and make a differénce;'do we take that
opportunity? I think that our laws and ocur ethical
tradition incline us toward one direction. And I hope
we are not going to change that. '

TRACY: One more question. In another debate that took
place three days ago, the argument is the economics of it--
the fact that we are going to lose out in competition. Oour
competitors are not under the stringent regulations that our
industries in Maine are. You are co-authoring a document
that hopefully will be passed by EPA. I asked this a day or
so ago: What are the chances that that document will be
accepted ‘and that all states within the United States will

be treated fairly as far as these levels?
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SILBERGELD: I guess I‘d say I think the chances have
changed considerably as of two days -ago. What you‘ve spoken
" to is a way in which the war between the private sector and
govérnment has led almost to quarantining of certain states'
in which they’ve bought off on allowing themselves to be
degraded'and placed in a terrible vise between economic
development and public health, which is intolerable. I
.think, if I may venture to say, that we are certainly at an
interim point. You are at an interim point in the official
scientific assessments of dioxin. You are at an interim ';
point in the actions of official agenciés. Eﬁt.you are also
at an interim point in the technology of paper and pulp
production. Many other countries are going to chlorine-free
methodologies for a variety of reasons. In fact, some of
the analyses that have been done in Sweden and in Japan
suggest considerable cost savings of making that investment
at this peint. If you are going to take an economic lock

at this issue, you should take a comprehensive one. .

TRACY: The only other concern, based on what Ron Kreisman
submitted this morning, is that Arkansas and Tennessse have o
worse standards that we do in reference to this. Th;s kind-} 
of shakes me up a little bit. Thank you very much. '

. STEVENS: ‘Thank you
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Closing Statement by Ron'Kreisman

We-are asking four things from this Board: . (1) We are
asking you to undertake .and follow your legal r=sponszb111ty
of protectlng the most sensitive designated use of fish for
human consumption in establishing, or not establishing, a
rule. (2) We are formally asking the Board not to take any"
action that would keep fish contamination at its current
level or make the situation worse, either by adoptihg this
rule or by adopting, under the other portions of the toxics
rules, a 10”° level which would immediately apply to dioxin.
We are asking you formally not to undermine the actiscns of
EPA, because adopting this rule will keep the rivers off-
limits for the length of this rule and its effect. (3)
Personally, I am asking you to decide as you are driving
home tonight to ponder whether you would be prapared,
knowing what you heard today, to feed or to continue to feed
fish from Jay, from Lincoln, from Augusta to a pregnant
daughter, to a pregnant friend. If you are willing to do it
with a clear conscience, you might want to enact this rule.
But if you twitch, if you twitch, you can’‘t pass this ruie,
because you are willing to pass sentence on other pecple and
essentially quarantlne the environment.

Finally and most profoundly, (4) when you address this
very difficult lssue——not black or white--whatever the Board
does, NRCM implores you to be honest and stralghtforward
with the public in what you dec;de to do. If ycu decide
that, for the economic reasons you ve all heard, this water
quality standard should go forward, say it. Say it
publicly, say it-to the Legislature that you are making this
choice, and say it so we are sure fish advisories ars going
to stay on these rivers. Let’s make the choice clear.
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Let’s not weaken the water quality standard because public
health allows it toﬂbe.weakehed,'but'let'é make the choice

. vefy_clear; It is a legitimate'pubiic policy choice, as Dr.
silberqeid indicated, to say that the cost of clean-up is
not worth the benefit to the Penobscot Nation or whomever.
Maybe that choice should_be,made.;n,the Legislature and not
before this Boérd unde;'you; statutory mandate. It is a
legitimate choice, but it is not legitimate to do it under
 the table without telling everybody what you’re doing,
because if you do and change the water quality standard,

as night proceeds into day, those fish,advisories will be
lifted. That will be the result. '

STEVENS: Thank you. We will take a brief recess before
hearing from representatives of the Penobscot Nation.



